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1.	Abstract

This report provides an interim account of the Joint Information Systems Committee (JISC) New Technology Initiative, with reference to relevant developments within the JISC, important links with the Research Councils, and necessary supporting work during the final year.   

The New Technology Initiative was announced in 1993 by the New Technologies Sub Committee (NTSC) of the JISC, which was given a budget of £6M over three years by the three Higher Education Funding Councils of Great Britain, to stimulate key information technologies within HE.  Sixty-two projects, or roughly one fifth of the proposals received, were approved for funding.   

The announcement suggested a number of topic areas which proposals might cover, including the special case of High Performance Computing (HPC) Training and Education, but in general proposals were judged on their own merits within the stated objectives of the Initiative, rather than on the basis of covering any particular named topic.  The general projects range in length from one to three years, and in cost from a few thousand pounds to the maximum of £100K per annum, while the Centres for HPC Training and Education received awards ranging from £60K to £220K per annum.  

As a result, the topic areas actually covered are somewhat different from the list originally announced.  Projects can be classified as: �	HPC Training and Education and Parallel Computing Tools. �	Cluster Computing �	Dataset Provision and Usage �	Teaching Tools �	Multimedia �	Intelligent Knowledge Based Systems (IKBS) and  other Advisory �		Systems �	Novel Uses of Broadband Networks 

This report contains an analysis of the projects based on these key topic areas; however it should be noted that many projects cross the boundaries of two or more of these areas.  In each area, the report demonstrates specific advances resulting from the Initiative. 

In the multimedia area, a number of diverse projects have been linked by the establishment of a the Support Initiative in Multimedia Applications, which has successfully offered wide linkage, support and dissemination, and has also developed a number of small activities of its own. 

A number of  applications already show excellent promise and indicate strongly  developed HE groups e.g. Netrolab, the advanced remote robotics project. 

A wide range of core programmes of HPC Training and Education has been established, covering the major requirements for HPC promotion throughout Higher Education. 

A number of important smaller scale contributions have also been supported.   All projects are disseminating their work widely; two projects were originally funded for the sole purpose of disseminating earlier work, and a further four have been granted additional funding to develop awareness of work done under this initiative.  

The NTSC has put in place a system of reporting and monitoring against specified milestones, as a means of ensuring that the projects continue to make progress and to perform effectively against the objectives of the Initiative.  In the case of the HPC Training and Education Centres, this has included the establishment of a formal annual review procedure. 

The NTSC is already confident, at what is roughly the half-way point of the Initiative, that many or most of these projects will deliver (and in some cases already have delivered) benefits to the Sector as a whole which represent value for money, and which would not otherwise have been available.  

2	Introduction  

2.1	Summary 

2.1.1	JISC Circular 1/93 dated 1 July 1993 announced a new Initiative, with a budget of £6M over three years, aimed at identifying and promoting key information technologies, and making them open to students and researchers, to whom they might not otherwise be available.   

2.1.2	More than three hundred project proposals were received, of which sixty-two were approved for funding. 

2.2	Background and General Aims 

2.2.1	The Initiative evolved out of earlier programmes in Parallel and High Performance Computing (HPC) and Knowledge Based Systems under the JISC's predecessor bodies.  The central aim was to seek a stimulus to the adoption of a wide range of information based technology within Higher Education, by means of feasibility studies, system development trials and training and education programmes.  It was thought particularly important to ensure that the projects adopted reflected the objectives of the funding bodies, and the bidding and award procedures were designed with this in mind. 

2.2.2	Circular 1/93 offered a list of examples of possible topic areas, including the specific subject of establishing a number of training and education centres for High Performance Computing. 

2.2.3	n the event, the responses to the call revealed a slightly different perspective of the topic areas which fell within the remit of the Initiative and which seemed to be of interest to the Sector.  In particular, the response revealed a keen interest in Cluster Computing.  In addition to this subject and that of HPC Training and Education, the funded projects can be classified as Dataset Provision and Usage, Teaching Tools, Multimedia, IKBS and other Advisory Systems, and Novel Uses of Broadband Networks.  Each of these topics is discussed in more detail elsewhere in Section 4 of this report. 

2.2.4	However, all proposals were assessed on their own merits, and not on the basis of being in any particular group.  Furthermore, it should be particularly noted that many, if not most of the projects, fall across the boundaries of more than one group; this can be seen by making reference to Section 5 of this report. 



2.2.5	The following criteria were published at the outset, and were used throughout the selection process: 

•	Proposals must demonstrate mechanisms for transferring results and benefits to other HE institutions. 

•	The JISC must be satisfied that the projects show vision; are demonstrably effective; and will involve key technologies for the future which would probably not be available to students and researchers without the support of this Initiative. 

•	Particular emphasis must be placed on the impact of the programme on educational content and delivery.  (In this respect, the projects should enable universities and colleges to produce graduates who have knowledge of, and access to, advanced architecture systems and other new technology. The aim should not be however the creation of undergraduate courses per se, but to enable new technologies to be incorporated into undergraduate courses by, for example, updating academic teaching staff, so as to generate maximum long term impact within HE within the resources provided.) 

•	Proposals must indicate awareness of any other related developments within Higher Education, and indicate relevance to them. 

•	Proposals must identify benefits quantified either in terms of, for example, charges which can be avoided, or in terms of other potential (including technical) benefits.   A basis for assessing these benefits, and details of arrangements for implementing them as deliverables, must also be included. 

•	Competence in management to fulfil aims, particularly in the evolution of partnerships and the creation of the wider influences necessary to derive benefits as widely as possible within HE, will need to be shown. 

•	Proposals must satisfy the JISC that any award can in fact be productively spent during the current academic year. 

2.3	Constraints 

2.3.1	The invitation to bid specifically pointed out that, in common with other similar Funding Council activities, this initiative could not provide support for institutional overheads.  This is because the Funding Councils have already contributed a significant part of those overhead items, and because institutions, which stand to gain from having such projects on their premises, are expected to make their own contribution. 

�2.3.2	Although not spelt out, the panel was reluctant to make awards for significant levels of equipment purchase, except where it could be clearly justified in terms of progress with the project.  This is because such equipment has, apart from its value to the project, a clear infrastructure value to the hosting institution, and care therefore needs to be taken in providing it from top-sliced funds. 

2.4	Responses and Method of Selection 

2.4.1	Responses were invited in two tranches, with closing dates of 5 August and 3 October 1993 respectively.  By the first of these dates, 110 proposals had been received, and by the second date a further 196. 

2.4.2	The assessment panel consisted of the following: 

Professor Tony Clementson	Innova Link Ltd (Chair) �Mr Eric Atwell	University of Leeds �Professor Robert Audley	University College London �Mr Richard Bland	University of Stirling �Professor Jeff Collins	Napier University �Professor Tony Hey	University of Southampton �Professor Simon Lavington	University of Essex �Dr John Martin	University of Wales  College of Cardiff �Dr Anne Mumford	Loughborough University of Technology �Ms Jean Nunn-Price	Engineering & Physical  Science Research Council�Mr Peter Rothwell	Department of Trade and  Industry Professor John Slater	University of Kent �Professor Frank Sumner	University of Manchester 

2.4.3	All the proposals were assessed by at least two members of this panel, who rated them against the above criteria.  Panel members did not assess work from their own institutions.  Proposals were then sorted into ranks on the averaged aggregated marks of the assessors, and grants were allocated by an open panel discussion on the resulting list.  All the panel decisions were unanimous. 

2.4.4	At the first tranche, only a fairly small number of proposals of obvious merit were approved, while a much larger number were deferred to await consideration when the full picture was known.  Those deferred subsequently went through a full repeat of the selection procedure, with a new pair of assessors, when they were ranked alongside the new proposals. 

2.4.5	Where the issues were complex or strategic, the panel took additional measures to assist the decision process.  For example, judgement of proposals in the area of cluster computing was deferred while a national one-day workshop on the subject was arranged.  In other cases, the panel appointed small working parties to give the issues closer attention and report back with recommendations. 

2.5	Monitoring and Co-ordination 

2.5.1	The University of Manchester hosts the provision of a programme Co- ordinator for the NTI, the Co-ordinator post itself having been competitively filled after national advertising.  The Co-ordinator takes responsibility for overall monitoring of the programme, for dissemination of its results, and for reporting to the committee on any or all of its aspects. 

2.5.2	While the payments made to support these projects take the form of grants, and are therefore not completely tied to the production of specified outcomes, each project was set up with a series of milestones, agreed with the project team, by means of which progress could be measured. 

2.5.3	By a system of reports and visits, the Co-ordinator checks that milestones have been achieved and reports back to the committee.  In cases where there is a conflict of interest, or where specific technical expertise is required, or where the project is of exceptionally high value, the Co-ordinator is assisted in this role by members of the NTSC. 

2.5.4	In several cases, this monitoring has led to minor adjustment of project timescales, in line with various external factors which have arisen.  In one case, all funding was suspended because of a failure to make progress, although funding has now been restored to that project.  And in four cases concerning one-year projects, extended funding has been granted as a result of excellent progress with clear possibilities of capitalising on work to date. 

2.5.5	In the case of the HPC Training and Education Centres, the NTSC has established an annual review, which has been conducted by a panel comprising one NTSC member and two independent experts.  This panel has received presentations and metrics from the Centres and carried out an oral examination of each Centre's programme.  As a result of the recommendations made by these reviews, the NTSC has been able to satisfy itself that the programmes were being efficiently and effectively conducted.  The recommendations have also led to a certain amount of adjustment of the programmes, commensurate with perceived changes in the requirements of the Sector. 

2.6	Achievements to Date 

2.6.1	The NTI has emerged as a well defined aspect of the JISC programme. Projects supported are already showing promising results of direct value to HE institutions, have raised awareness of prospects and drawn many new promising and talented workers into the development of the Information Systems environment.  A number of key technologies have already been identified and are being encouraged as crucial to future developments in HE.  Particular value is attached to achievements within the smaller one or two year projects which are providing practical evidence, experience and stimulus to many new users and applications which would not otherwise have been possible. Some examples from the many achievements are listed below. 

2.6.2	The establishment of the Support Initiative in Multimedia Applications (SIMA) has led to a great deal of activity in this area. So far, twelve major reports have been issued to the community in conjunction with the Advisory Group on Computer Graphics (AGOCG), on subjects as varied as videoconferencing, running a World Wide Web service, and a sector-wide survey of multimedia use.  A number of excellent and well-attended workshops have been held on these and related subjects, and several small projects are running. 

2.6.3	The Open University is producing an application on the Poems of Homer, which utilises images of primary documents, photographs, motion video, sound, and interactive exploration of archaeological sites, to create a complete learning package.  This is by no means the first time multimedia has been used in this way, but the NTSC has here shown what can be achieved when the full possibilities of the technology are combined with the acknowledged distance teaching experience of the O.U. 

2.6.4	At Reading, a robotics laboratory is being connected to SuperJANET, with the aim of enabling students across the country to share the experience of using this scarce and very expensive resource; this project is currently being demonstrated at the Science Museum.  This trial may be the precursor of much wider use of "virtual laboratories", which will enable the sector to achieve greater leverage from its investment. 

2.6.5	In a number of centres, pilot projects are connecting large local image datasets to the network.  For example, academics' collections of specimen photographs can, subject to copyright issues, be made available for teaching by others, thereby reducing waste and enhancing the learning experience.  Other projects are addressing such issues as data mining and the navigation of the very large information resources now available. 

2.6.6	Ten projects have been examining various aspects of "cluster computing", whereby numbers of locally-available workstations can be connected so as to provide a computing resource when they are not in use for regular work, or be coupled to provide a low-cost equivalent of a large supercomputer.  The economic potential of such developments is clear.  The projects are well advanced and two national workshops have already been held. 

2.6.7	A number of projects are applying Knowledge Representation techniques to areas as wide as the teaching of engineering, university timetabling, and student advisory services. 

2.6.8	A national Training and Education service in High Performance Computing (HPC) has been established in six centres.  This service aims to promote awareness of the technology, and to enable the sector to teach it more effectively, by producing training material, teaching trainers, offering support for institutions trying to build provision in this area, and attempting to carry HPC into new fields. 

2.7 	The Development of Partnerships 

2.7.1	Close links have been established with the Research Councils in developing a national HPC strategy, initially through the Round Table for HPC1 under the ABRC, but more recently through the Advisory Body for High Performance Computing (ABHPC).  Generally these activities have resulted in a better focus for the role of the JISC in HPC Training and Education, and will increasingly ensure a more efficient use of overall HPC resources. 

2.7.2	A further aim of the programme has been the exploitation of results within HE through partnerships or links with institutions or agencies able to implement the technologies.  Although the number of projects reaching the final stage is limited, there is already a significant level of uptake and indications of interest. 

2.7.3	Partnership with outside commercial groups was encouraged provided it did not prejudice the objectives for HE, but in fact no shared funded projects developed.  It does seem that more positive steps need to be considered if this aspect is to be seriously developed. 

2.8	Technology Transfer Mechanisms 

2.8.1	Technology Transfer procedures have evolved continuously as the programme proceeded.  Projects are required to show how the results from prototypes or feasibility studies can be exploited within HE and to negotiate with relevant bodies to accomplish this.  All results and finding must be granted free user rights within UK HE institutions, but reasonable charges for production and distribution are acceptable, and the products may be freely exploited by the originators beyond the Sector.   

2.8.2	Where relevant, topics are proposed as suitable for take-up by other JISC committees or by the Research Councils.  Originating institutions have themselves shown interest in further developing work started under the NTI, for example in Advisors and Timetabling. 

2.8.3	Specific examples of technology transfer are given below: 

2.8.3.1	The HPC Training and Education Centres have demonstrated sound technology transfer strategies, and have been able to play a strong part in the area of Cluster Computing.   

2.8.3.2	The SIMA has developed a strong role in respect of its subject area, and has highlighted the value of interlinking between JISC committees (in this case, with the ISSC).  As of April 1995, it had published 12 reports and held 3 workshops. 

2.8.3.3	Four short projects have been granted extended funding to complete their work by ensuring wider use of their products through higher education. 

2.8.3.4	In each of these areas, there a number of workshops have been held which have been significant in maintaining national and international awareness.  It is hoped that these approaches will be developed further. 

2.9	Lessons for the Future 

2.9.1	It has been particularly important to acknowledge the practical lead times required for programmes of this nature and to ensure that they are fully integrated with the planning and budgeting process.  The NTI has been able to maintain its planned spend profile, but this has been at the cost of very uneven committee and secretariat work loads, which is not desirable and may not in future be possible. 

2.9.2	Keeping the balance between responsive and prescriptive approaches is critical in programmes of this type.  There remains a strong need to ensure feedback from HE institutions.  However, more recent experience, and development of the JISC strategic framework, could now lead to more focused approaches. 

2.9.3	The initial development of the HPC Training and Education Centres took place prior to a full market evaluation, and there has been a clear difficulty in defining criteria for review procedures.  The various issues surrounding the HE and Research Council approaches to providing infrastructure for training and education need to be quickly clarified if the work for these centres is to be secured in the longer term. 

2.9.4	Almost all of the funds provided were, intentionally, allocated for the full three year programme from the first selection process.  This has resulted in little flexibility to cope with developments. 

2.10	The Initiative in its Final Year 

2.10.1	The NTI is currently planned to last until July 1996 following which a full report of the three year programme will be published.  A substantial amount of work will fall into the final year, due in part to the build up rates which were possible in the earlier years.  It will be important to judge in more quantitative ways the outcome of a number of aspects of the work, and several surveys will be carried out in the final year.  Particular attention is to be paid to establishing the markets and perceived value for the work of the HPC training and education centres.   Projects will continue to look at how to exploit their results, and will aim to examine how this type of R&D can be best integrated with procurement strategies for state of the art IS systems within HE. 

3.	Key Topic Analysis

3.1	Introduction 

3.1.1	In this section, this wide-ranging Initiative is broken down into a small number of topic areas, within which the projects are classified.  These areas describe areas of use and relate to developing technologies.  Each of the areas is then described and explained, together with a summary of its implications for the sector, and the progress made by the NTI in that area. 

3.1.2	It is hoped that this classification will make the numerous and diverse projects easier to assimilate.  However the classification is frequently arbitrary.  In very many cases, as the Key Word index shows, projects cross boundaries between areas, and could often have been just as well located elsewhere. 

3.2	High Performance Computing Training and Education �and Parallel Computing Tools. 

HPC Training and Education Centre	University of  Edinburgh 

HPC Training and Education Centre	University of Manchester 

HPC Training and Education Centre	University of Southampton 

HPC Training and Education Centre	University of Wales College �	of Cardiff 

HPC Training and Education Centre	SEL-HPC consortium 

Use of Fortran 90 & HPF	University of Liverpool 

High Performance Fortran Translation	University of Southampton 

3.2.1	Description of the topic 

	High Performance Computing (HPC) and Networking can be defined as computing resources which provide more than an order of magnitude more computing power than is normally available on one's desk top. This includes the computers, networks, algorithms and environments necessary to make such systems usable.  These systems range from a departmental cluster of workstations, up to the largest super- computers.   

3.2.2	Significance of the topic within HE 

	HPC is rapidly becoming one of the key research tools across many scientific and social science disciplines, and is spreading into business and even the arts.  HPC is crucial because it allows researchers to conduct experiments and analyses which would not otherwise be possible, thus opening up new areas of research and teaching.  It has allowed scientists to perform simulations where are experiments are not possible, such as modelling the early universe or the behaviour of chemicals at the atomic level.   

	It allows engineers to experiment with designs which would be too expensive to model, such as the behaviour of aircraft to minimise drag and so improve efficiency.  HPC allows social scientists to analyse large datasets containing millions of records, such as the UK census and general household survey, and to compare these datasets and map them. HPC has enabled the whole area of data mining, the extraction of information from the very large databases held by many commercial organisations.  HPC is also essential for the visualisation  required to interpret  the large amounts of data produced by these experiments.  It will also be needed for virtual reality applications such as "virtual laboratories".   

	HPC does however raise new problems for users.  Frequently existing methods are not suited to HPC, and codes or algorithms may have to be reworked to exploit the parallelism within the problem, or to make use of the additional memory or for the visualisation of the results. The number of people with experience of HPC is currently small, limited to a few groups mostly in Physics, Chemistry, Engineering and Computer Science, with even less experience in industry.  

	The HPC Training and Education Centres are training scientists, engineers, social scientists and others to enable them to make use of HPC as it becomes available; providing training and teaching materials to allow them to teach students in their own departments; and opening the way for the use of HPC in many non-computational disciplines, including  archaeology, music, geography and economics. Without this effort the UK will be in serious danger of falling behind the international competition initially in academia, but as HPC becomes a more commonly used tool in industry we will fall behind there too.   

3.2.3	Progress with the projects in this area 

	The HPC T&ECs have, together with the Research Councils' purchase of the Cray T3D, generated considerable interest in what HPC can offer researchers and trainers, and the HPC T&ECs have been providing introductions to, and training in HPC to a large number of academics across the country.  The centres have been concentrating their work in two areas. Firstly "outreach", that is finding academics who can make use of HPC in their teaching or research.  For this purpose each of the centres covers a region, and between the six centres the whole of the UK is covered.  The other main area is the production of course material and the giving of courses.  To date most of the courses have been on the underlying technologies and methods needed to make effective use of HPC, such as HPF (High Performance Fortran), MPI (the Message Passing Interface), visualisation tools such as AVS, which are needed to interpret the mass of data HPC is capable of producing.  Work is also progressing on subject based courses such as HPC in the biological sciences, HPC in the engineering and HPC in archaeology.  The centres have also been working with the cluster projects, and will help to promote the results of relevant projects. 

3.3	Cluster Computing 

Project AUTALS (Amoeba/UNIX 	Southampton Institute of �Teaching  and Learning System)	Higher  Education 

Network of Workstations - 'far' utilities	University of Liverpool 

Support of Distributed Batch Systems 	University of Sheffield �for UNIX

HPC- Alpha Workstation Farm	University of East Anglia 

HPC Using Spare Capacity on a Network 	University of Glasgow �of Workstations

A Dynamic Self-Configuring Distributed 	University of Durham �Computing Facility 

Development of Parallel Finite Difference	Brunel University �Time Domain

Distributed Supercomputing Scalable 	University of St Andrews �High Speed Networking

Parallel Computing in HE	University of Oxford

A Parallel System that Exploits the Spare 	University of Reading �Capacity of open Networked workstations

High Performance Computing using Spare 	University of Manchester �Capacity on a Network of Workstations

Serial Batch Work and Parallel Computing 	Imperial College of Science,�Techniques in a Workstation 	Technology and Medicine �Cluster Environment	

3.3.1	Description of Topic 

	The last decade has seen the movement from mainframes to distributed computing, resulting in an almost exponential growth in networked computing resources, including workstations and PCs.  This expansion has been almost matched by the increase in performance of workstations and the speed of the networks connecting them. The rapid growth of interconnected high performance workstations has produced a new computing paradigm called cluster computing, which constitutes a significant and new type of computational resource.

	Cluster computing, in the broadest sense, is the use of a group of networked workstations (and servers), as a single computing resource, allowing more computing to be undertaken than could be achieved using each of the systems in isolation.  Cluster computing ranges from spawning and batch systems through the use of parallel message passing systems through to parallel environments and virtual shared memory.  

3.3.2	Significance of the Topic within HE 

	Many of today's workstations are idle for up to 95% of the time.  The heavy investment in workstations and software by academia and industry, coupled with the economic cost of idle cycles has led to the need for more and wider use of these resources being made. Cluster computing allows users to make better use of the workstations available.  At its simplest, with batch queuing systems, users can schedule their jobs to tun overnight on machines which would otherwise be idle.  Beyond this, they can treat a cluster of workstations as a single parallel computer, and so are able to run much larger jobs than would otherwise be possible.  This, coupled with the HPC techniques discussed above, can allow staff and students to run experiments which would otherwise not be feasible. 

3.3.3	Progress with the projects in this area 

	The cluster projects funded by the NTSC cover the full range of cluster computing, from the analysis of the suitability of commercial batch queuing software for workstations, through parallel environments for PVM and MPI to a virtual shared memory environment for heterogeneous computer clusters.  A national workshop on these projects was held in Southampton in December. 

	The report on this workshop reached the following conclusions: 

•	The NTI Cluster Initiative is generating a considerable amount of expertise in the problems of cluster management in university computing communities and all projects are making progress. 

•	The evaluation of commercially supported cluster software reveals that the Codine package provides most if not all of the services required for management of a dedicated workstation cluster. However, Support for PVM programs within the Codine package has not yet been fully investigated. 

•	There is some duplication of effort in the work on batch and spawning software for clusters.  

•	The NTSC may wish to consider is the establishment of a UK support site for Codine and the bulk academic purchase of the Codine software. 

•	Involvement with the activities and experience of the wider international community should be encourages by funding attendance at international conferences and workshops, and visits to relevant overseas institutions. 

�3.4	Dataset Provision and Usage 

Network Delivery of Multimedia Resources	University of Bristol 

Multimedia Database of Dental Images	University of Sheffield 

Electronic Learning Facilitator	Heriot Watt University 

The Scholar's Workstation	University of Stirling 

PADSTAR (Parallel archival data server for 	University of Essex �teaching and research)

Knowledge Based Interface for National 	Manchester Metropolitan Data Set Use 	University

SIRSA - A SuperJANET Shared Image 	Imperial College of Science,�Resource for Synchronous Applications	Technology and Medicine 

Production & Distribution of large scale 	University of Bristol �dental images

Pilot Study of the use of Photo CD 	University of Cambridge �Image Banks in Pre clinical Pathology

Large-scale Archiving and Network 	University of London �File Storage	Computing Centre 

Learning of database browsing techniques	University of Lancaster

SERVICE (Server enabling retrieval of 	University of Kent at �video in a classroom environment)	Canterbury 

3.4.1	Description of the topic 

	All areas of Higher Education rely on databases for administration. The big change that has come about in the last few years is the way individual academics are increasingly making use of data held remotely for their teaching and research. These vary from widely distributed data such as the World Wide Web, to massive datasets such as language corpora, census data and gene sequences.  The phenomenal growth in World Wide Web servers and browsers is just the latest manifestation of the trend to access data remotely. Furthermore, there is now the expectation that information will be presented 'on demand', in a variety of formats which include colourful images.   

	These trends present a number of technological challenges in areas such as information storage, transmission and delivery. Users are requiring support 'at their desk' for resource-location, navigation, selection and filtering of information. The portfolio of JISC/NTI projects in the dataset area are addressing these issues.   

3.4.2	Significance of the Topic within HE 

	Almost all academic fields are making widespread use of large datasets, in both teaching and research.  This includes the major commercial datasets such as abstract indices, citation indices and more recently electronic journals, as well as collections of data relating to a particular discipline. No HEI can acquire all the relevant datasets.  The cost and management effort in maintaining and updating them are simply to great, thus there is a need to use remote datasets.  The difficulties in locating the relevant dataset, understanding the nature the data once located, and then of learning how to access it currently pose major problems for users at all levels, from undergraduates to experienced researchers.  The NTSC funded projects aim to provide central resources or to help users to identify, locate, access and use a wide variety of data available freely to UK HEIs.  

3.4.3	Progress with the projects in this area 

	Several of the projects are already showing significant results, and demonstrate techniques which can assist users to locate and access a variety of different information resources through a common front end.  Some of the projects show how different source of data can be merged to  provide users with new ways of presenting  data, which significantly enhance the way in which the information can be used, and the analyses which can be undertaken.  Other projects relate more to the production of multimedia datasets, or exploring the technologies needed to make such datasets usable over SuperJANET. 

3.5	Teaching Tools 

Data Structures for the Manipulation of Tonal 	University of Cambridge �Music

More Intelligent Delivery of Numerical Analysis	University of Bath 

Visualisation Toolkit for Teaching and Learning 	Birkbeck College �in the Spatial Sciences 

Computational Tools for Language Education 	University of Edinburgh

High Level Tools for Geologists	West London Institute 

Educating Authors for Simulated Interaction 	University of Derby �- EASI

Teaching Image Processing & Computer Vision	University of Edinburgh 

Integrated Resources for HE: the Linguists' 	University of Stirling �workbench

The GEODATA BROWSER - Phase 1	University of Edinburgh 

3.5.1	Description of the topic 

	The last five years have seen the involvement of  technology  in support of teaching and learning activities go through an intense evolution from  a  collection  of speculative,  technology  driven projects  to  a wide, pedagogy lead, awareness and involvement  of computers in  support  of delivery and assessment.  Major productivity gains have been produced by taking simple steps such as requiring students to submit all coursework or essays in word processed form.  The effects on training and learning across the whole education training and awareness spectrum in industry and in education have been significant.  Technology based teaching is better placed to support lifelong learning and other related concepts but it will continue to need a set of relevant technologically based tools. Whilst the obtrusiveness of the tools has decreased over this period, this implies an increasing sophistication and relevance in the tools required. 

3.5.2	Significance of the Topic within HE 

	The use of technology in support of teaching and learning is becoming well developed in HE but some productivity gains come only from scale.  This is more easily achieved at school level or in routine training or information. Thus, to be worthwhile, material has to be capable of being delivered more often across time and space.  Major advances have however been made as a result of emerging standards for the production and delivery of Multimedia and related material, as well as the growth of consortia of universities prepared to deliver common material.  Therefore, several of the projects are concerned with generic solutions applicable in a wide variety of situations 

3.5.3	Progress with the projects in this area of the NTI and other JISC initiatives 

	JISC activities have been infrastructure driven or have addressed specific technological problems leaving the mainstream delivery to the pedagogically lead TLTP and other programmes whilst maintaining good relations with them.  JISC is addressing the software technology problems of specific disciplines by providing and evaluating tools. Thus the areas covered are those that lead to special tool requirements; subjects rich in spatially referenced data such as geology and simulation, those requiring decisions such as choice of integration routine, and those with notational problems such as music.  Good progress has been made in building and testing prototypes and several projects have or are reaching a successful conclusion with the resulting tools being made available through JISC and other archives.  As use continues and tools are developed or used, further requirements emerge.  A major component to be addressed is the organisation and integration of assessment and the development of generic feedback mechanisms to students and feed into university systems.  This evolutionary process will continue. 

�3.6	Multimedia 

Multimedia Handbook for Engineering Design	University of Bristol 

A Multimedia Application Based on the 	The Open University �Poems of Homer

Disseminating the Microcosm Approach to	University of Southampton �Producing Computer Supported Learning Material 

3D Graphics Workstation for Medical Databases	University College London

Dynamic Building Archives	University of Reading 

Multimedia Medi-CAL	University of Aberdeen 

Support Initiative for Multimedia 	Loughborough University of �Applications (SIMA)	Technology 

National Videotape Facility	University of Manchester 

3.6.1	Description of the topic 

	Multimedia is a collection of technologies that have wide applicability and can now be economically integrated.  It includes a range of components: images, video, text, sound, voice and a rich range of input devices. These require integration and synchronisation. The skills required for this are  wide ranging and the experts in the community need to work together to maximise the benefits of the technology.  

	Multimedia has a wide range of applications. These include: teaching and learning situations, co-operative working, visualisation, electronic library, provision  of information resources.  Multimedia is a technology which will be industry driven and there is a need for the UK Higher Education community to respond to the growth by actively co-ordinating its activity to maximise the effective and efficient use of this key technology. 

3.6.2	Significance of the Topic within HE 

	The use of different media is important in many areas of UK HE. The provision of computer based learning materials usually involves using multimedia. The needs in this area will grow as the number of students learning at a distance increases. The provision of materials within the electronic library will involve the use of text and images. The provision of information in an electronic form for papers, prospectuses, campus information servers etc. all involve the use of multimedia.  We have seen that the use of the World Wide Web has assisted people in linking multimedia information and resources. This is clearly an important tool for resource discovery and access. 

3.6.3	Progress with the projects in this area 

	The majority of projects in this area have addressed some of the generic issues raised by multimedia.  Three of them are related to the provision of generic services, including both the software and hardware which will be required to make effective use of multimedia. Other projects are demonstrating novel ways of using multimedia to support teaching.  The NTSC is also funding  The Support Initiative for Multimedia Applications (SIMA) this provides the community with a Support Officer and a series of small projects and workshops to advise UK HE in the use of multimedia.   

3.7	Intelligent Knowledge Based Systems (IKBS) and other Advisory Systems  

Evaluating & Improving Quality in HE	University of Luton 

Integrated IKBS/ITS for ActiveLearning and 	De Montfort University �Professional Development 

Computer Based Training Resources in 	University of Leeds �KBS & SALT

Knowledge Based Modular Timetable 	University of Leeds �Information System

Generic Approach to Implementation of 	Nottingham Trent University �Intelligent User Interfaces

A Computer Based Student Counselling 	University of Sheffield �Information Support System	 

Timetabling to Please Most of the Staff	University of Nottingham �Most of the Time

Computer based graphics technology to 	University of Oxford �develop knowledge based presentation of body structure

Development of an IKBS in Geotechnical 	Oxford Brookes University �Engineering

3.7.1	Description of the topic 

	An IKBS combines reasoning and decision making procedures developed from Artificial Intelligence (AI) with a representation of knowledge (symbolic and/or quantitative) in a field to provide either a solution to some problem or an aid to decision making by the user. As the knowledge is usually gained from experts in the field, the term "expert system" is often adopted.  The earliest systems in the '70s were designed to assist those without specialist knowledge to make decisions as if they were experts and applications were relatively simple, e.g. finding faults in equipment. 

	Since then, there have been many theoretical and technical developments in AI concerning both inferential and decision-making processes, especially a search for generic methods for tasks such as monitoring, scheduling and planning, and alternative ways of representing knowledge.  Applications now include advanced scientific problems, e.g. the analysis of protein sequences; modelling biochemical processes and timetabling. 

3.7.2	Significance of the Topic within HE 

	As the purpose of Universities might be summarised as acquiring and transferring knowledge, the potential for application in Higher Education is large; and not only for research and teaching but also for supporting administrative tasks.  Applications of IKBS will interact with other JISC initiatives.  The need for High Performance Computing is obvious: e.g., for scheduling and planning tasks. Systems initially aimed at solving research problems can be adapted for Computer Assisted Learning and reinforce the TLTP programme.  In the field of Networking there are now emerging significant developments of WANs which possess software agents which can act on behalf of users to meet their requirements offline.  It is not unrealistic to conjecture that developments in techniques of knowledge representation will come to interact strongly with the FIGIT-supported programme for Electronic Libraries.  

3.7.3	Progress with the projects in this area 

	The earlier KBS Initiative of the ISC supported 20 R&D projects, each with collaborators from the private or public sectors, and had multiple aims: relevance to industry; practical products to encourage technology transfer; and training experts for HE and industrial work. 

	Examples of products are: commercial software to assist retailers in marketing; in dentistry, a system for designing partial dentures, used by several Universities; a University timetabling program, now on WWW; a tendering system in the field of surveying.  Many of these projects gained funding from other sources and they contributed along with initiatives from the DTI and SERC in increasing national awareness of and expertise in the use of IKBS. Some gained additional support within the NTI, in some cases in other NTI categories, e.g. a "scholars' workstation".   

	Many of the NTI projects are still in progress, but it is already clear that significant contributions have been made: e.g. in teaching and research, a Geochemical Engineering system for making inferences about building sites based on incomplete data, and suitable as a basis for CAL; and for administration, a system for preparing for quality assessment, and further developments in dealing with the complexities of University timetabling.  Thus both the KBS and the NT initiatives have had a substantial impact on the research, teaching and administrative activities of Universities, extending well beyond their initial terms of reference. 

3.8	Novel Uses of Broadband Networks 

EMMA (Enhanced Multicast for Multimedia 	University College London �Applications)

Networking a Robotics Laboratory 	University of Reading�- NETROLAB

Multimedia Teaching through JANET and ISDN	University of Exeter 

�3.8.1Description of the topic

	Broadband networks offer a high effective bandwidth and are typically able to sustain several channels simultaneously and to transmit real- time applications, e.g. video.  With the advent of SuperJANET, wide- area connections offering this class of performance will be available to about 100 universities and colleges in the UK.  Local area networks of a similar, or higher, level of performance will be available on nearly all HEI campuses.  Metropolitan area networks will complete a similar infrastructure over intermediate distances (typically 1 - 10 miles), in many cases offering substantially higher performance than available SuperJANET connections. 

3.8.2	Significance of the Topic within HE 

	The exploitation of high bandwidth networks in all these contexts is crucial to obtaining the benefits of advanced telecommunications for teaching and research, and offers immense benefits to the UK economy generally in driving forward the installation of the national "Information Superhighway" and in ensuring an educated workforce with the skills and experience to contribute to the 'information society'. High bandwidth networks allow remote resources to be used for teaching and research, this allows expensive resources to be held nationally, but supplied locally to all HEIs that need the resource.   

	Applications include distance learning, remote laboratories, databases, including abstract indices, multimedia databases and teaching materials.  These can be used to support all disciplines, and will over the next few years alter the way in which teaching and research is conducted in HE. The UK higher education and research networking programme, in the form of JANET and SuperJANET, is the most important single activity under JISC and is accepted by the HEFCs and by government as a vital infrastructure for future education and research. 

3.8.3	Progress with the projects in this area 

	The NTI supported a relatively small number (three) of projects in the advanced networking area, but has supported a somewhat larger number in other closely related areas (eg multimedia, image banks, and the SIMA projects - WWW services, multimedia file formats, videoconferencing, image capture and display).  The three NTI projects in this category are quite diverse in their applications, although each exploited capabilities only available through high- bandwidth networking.  One is developing the use of the "Mbone" for conveying video over SuperJANET, for both national and international use.  It has been very successful in software distribution and take- up.  One has developed multimedia teaching over Janet and ISDN, but has encountered some difficulties in implementation over ISDN. Finally, one project has demonstrated the real-time application of SuperJANET to robotics laboratory control. 

4.	Project Directory

Visualisation Toolkit for Teaching and Learning in the Spatial Sciences

Professor D J Unwin

Department of Geography

Birkbeck College

7-15 Gresse Street

London

W1P 1PA



Phone: 0171 631 6511

Fax: 0171 631 6498

email: unwin@earth.ge.bbk.ac.uk

URL: http://www.geog.le.ac.uk/argus/

Keywords: Visualisation, Data Representation, Geography

This project, in the Geography departments at Birkbeck College London and the University of Leicester, has the aim of building a toolkit of functions designed specifically for the highly interactive visual exploration of spatial data by students in a variety of disciplines. The required facilities have been organised in a matrix of applications which cover various data types and, to date, have been explored using two original software systems. 

The first is called the Cartographic Data Viewer(CDV) and consists of an interactive census mapping and exploration package for typical, area-bound, census data. CDV uses Tcl/Tk scripts to load and display census and boundary data and produce multiple views of these data through plots and maps. In creating CDV, it has been necessary to develop what can loosely be thought of as an object view of cartography. Each item in a view is an object which is tagged, and its configuration (colour, location, prominence, shape etc.) can be altered through interface buttons. Giving items in a number of windows identical tags, such as a census ward identifier, means that multiple views of the data can be expressed and individual zones, or clusters of zones, viewed concurrently in a number of types of map or graph. Presentations on this system have been given at several national and international conferences and in seminars in other UK institutions. Considerable interest in using CDV has been generated, and we have developed collaborative links based on its use with workers in higher education in both Germany and Holland. 

A second piece of software being developed,is a Three Dimensional Data Viewer, 3DV. 3DV aims to provide visual locational clues for typical fly bys used for exploration across a topographic, statistical or other surfaces visualized in three-dimensions. In 3DV a simple map of the current location is obtained from the GRASS GIS, and mapped in a Tcl/Tk interface object which can then be re�sized. The location of the viewer, the direction of the view, and the respective heights of viewer and viewed point can be set in the widget and the ensuing view visualized. A particular problem in using this kind of fly by system for serious data exploration is, quite simply, knowing where you are! 3DV allows a variety of locational and navigational clues to be employed. For topographic data visualization, we have found that simply identifying and shading the watersheds is useful. When dealing with surfaces of population density we have experimented using drapes of satellite imagery and digital Ordnance Survey maps. A particularly useful approach is similar to that employed in CDV where we employ a second view which is the conventional map on which is superimposed a moving pointer to give both the current location and the view direction. 

In support of this software, the project has paid particular attention to packing the results in ready to use form with both appropriate data and documentation. The latter is being developed using our WWW pages as the primary dissemination medium. The entire project is documented on http://www.geog.le.ac.uk/argus/

Development of Parallel Finite Difference Time Domain

Dr R J Glover

Department of Electrical Engineering & Electronics

Brunel University

Kingston Lane

UXBRIDGE

Middlesex

UB8 3PH



Phone: 01895 274 000  xt 2331

Fax: 01895 258 728

email: raymond.glover@brunel.ac.uk

URL: http://www.brunel.ac.uk:/depts/fdtd/

Keywords: Electromagnetic s, Engineering, HPC, Visualisation

A parallel implementation of the Finite Difference Time Domain (FDTD) algorithm, utilising spare capacity on a network, is proposed as an ideal candidate for technology transfer from the research arena to the domain of teaching both applications of parallel computing and of visualising electromagnetic phenomena.  Two distinct objectives have been identified:

•	to enhance the exploitation of parallel computing in science and engineering courses through exposure to realistic application software; and

•	to provide a visualisation of electromagnetic phenomena to scientists and engineers who need to be aware of problems of electromagnetic compatibility (EMC) and the interactions of electromagnetic radiation with the human body.

Such problems are of vital importance because of the possibility of personal communications interfering with electronics in safety critical systems or causing personal injury.

This project sets out to provide a fast and easy to use electromagnetic field simulator that can be used for the teaching of both electromagnetic (EM) field applications and parallel computing. Emphasis is placed on software portability and the use of existing and future resources and tools. A research assistant was first appointed to the project on the 1st May 1994 for a period of two years. An alpha release of the software to a few selected sites is expected in the near future and the first year deliverables are expected to be met. 

The Motif GUI is still being developed and will be integrated with the application code by the end of April 1995. The parallel computing harness has been implemented in both PVM v2.4.2 and PVM v3.6 and has been shown to work satisfactorily using 8 SUN workstations. The EM application code has been completed and verified against some canonical problems and the results have been published. The project has given an opportunity to update the parallel computing course given to final year Electrical Engineering and Electronics students. Course now includes practical demonstations and workshops using both PVM and SR. The updated course has been given for the first time this year and further enhancements will be made. The workshop notes have been written in a hypertext format and placed on the WWW server at Brunel thereby making them easily available to other HEIs via an Internet connection. We have run seminars for research students and staff on the use of PVM and have also been asked to run a staff training course on PVM during the Easter vacation 1995. To announce the future availability of our software for HEIs we have set up some WWW pages describing the project and current results. In addition to presenting our work at several international conferences we have taken part in workshops organised by NTI and PPECC. 

High Level Tools for Geologists

Dr Brian Bainbridge

Senior Lecturer

Brunel University College

Gordon House

300 St Margaret's Road

Twickenham

Middx TW1 1PT



Phone: 0181 891 0121 

Fax: 0181 569 9198

email: Bainbridge@wlihe

URL: http://193.62.140.100/~bainbrid/hilevel.html

Keywords: Geology, Geographical Information Systems, Expert Systems, 

It is proposed to use computer-based tools to implement a system which will be used to assist the capture of geological data and knowledge, of a variety of types, suitably represented within the system. The system will be tested in a specific problem domain (geological features related to coastal erosion), using undergraduate geology students as subjects.

The capture subsystem will be a geographical information system, implemented in PC ARC/INFO, (a standard Geographical Information System or GIS) and a suite of knowledge elicitation programs, implemented as a C++ toolset.

The representation methods will be those 'inherited' from the GIS and those available in the Nexpert Object expert systems shell, also running on a PC. The latter will be supplemented where necessary by C++ programs.

The output of the GIS will be geological maps and diagrams and feature lists, which will be accessed  by the expert systems shell via an interface.

A second generation expert system will be used to implement a first version of an intelligent tutoring system, which will be evaluated using undergraduate geology students at the Brunel University College as subjects.

The capture and understanding of geologicl and other earth sciences data, and the manipulation and visualisation of such data, is complex and requires a long apprenticship.  Computer based tools such as Geographic information Systems (GIS) offer a "fast-track", and a means of automating manual operations, eg in cartography.  Artificial Intelligence basd tools offer help in creating and reasoning about such data.  In this projct a GIS (ARC/INFO) has ben linked to artificial inteligence systems.

For the student, the crucial point is to understand the represntations used in both the GIS and in the artificial intelligence tools - at a sufficiently abstract level to ensure that the knowledge is tractable, but also at a sufficiently concrete level to allow flexibility.

This project has been based around practical case-studies drawing on information sources created by Geologists and also knowledge directly elicited.  The outputs are documents and maps (both paper and in digital format) and tools and techniques to represent and manipulate this infomation.

The impact this work has in the area of higher education is in bringing techniques which might at present be used at the latter end of a period of postgraduate study to students at the end of a period of undergraduate study.

Integrated IKBS/ITS for Active Learning and Professional Development

Mr T W Routen

Department of Computer Science

De Montfort University

PO Box 143

The Gateway

LEICESTER

LE1 9BH



Phone: 0116 255 1551

Fax: 0116 254 1891

email: twr@dmu.ac.uk

URL: http://www.cms.dmu.ac.uk/~centinia/project.html

Keywords: Law, IKBS, GUI, Authoring

The aim of this project was to transform a prototype system which utilises IKBS/ITS and graphical user interface technology to make possible sophisticated user-machine dialogues into a finished piece of software. To this end, we have improved the robustness and efficiency of the code.  The effectiveness of the system in promoting active learning in the legal domain will be evaluated

We have encoded a body of knowledge, concerning data protection legislation, which is of sufficient size to support the implementation of realistic exercises. This permits us to prepare for user trials this summer, which will guide further system development. 

We have examined the question concerning how the system can best extract information concerning student knowledge and have begun an analysis which will result in a technique to be embedded within the system. 

We have investigated the difficulties involved in generalising the system. This is important since, although the current domain of application, statute law, does not require the level of generality we are examining, it may be that future domains will do so. We have identified some issues and await the results of user trials to determine how best to resolve the issues. 



Electronic Learning Facilitator

Professor Terry Mayes and Alistair Kilgour

Department of Computing and Electrical Engineering

Heriot-Watt University

Edinburgh

EH14 4AS



Phone: 0131 451 3438

Fax: 0131 451 3227

email: ack@cee.hw.ac.uk

URL: http://www.icbl.hw.ac.uk/rbk/ELF.html

Keywords: Training and Education, Databases, Multimedia, User Interfaces, SuperJANET

The proposal was for the development of a system to simplify the task of retrieving relevant information in support of learning from the widely distributed, amorphous, and volatile resources provided by the Internet. The aim was to develop a model of user interests by monitoring behaviour and feedback from users, and to accumulate knowledge of promising sources on the network which meet the learner's needs. A key characteristic of the approach is the use of agents to carry out individual searches, with queries being seeded automatically (though amenable to review and possible editing before dispatch) through analysis of the user's personal information space and retention patterns. 

The first phase of the project, which has been successfully completed, was an appraisal of learning styles and information requirements in support of learning, together with an analysis of existing network tools and resources. A simple cyclical model of information extraction, appraisal, assimilation and integration with previously-held information was identified by the requirements analysis as underpinning a wide range of learning activities. During the analysis of network tools and technology it became clear that the World Wide Web was set to become the dominant framework for information dissemination and structuring on the network. As a consequence, a decision made to adopt HTML and associated public domain tools (such as Mosaic, and later NetScape) as the basic format for the interface and underlying functionality of the ELF system. Although placing constraints on the presentation and interaction styles achievable, this decision has greatly simplified subsequent development, and is also expected to facilitate porting of the sytem from the Unix development environment to PC or Mac platforms, since compatible versions of the underlying Web browsing and viewing tools are known to be available. 

•	Components of the system which have so far been designed, prototyped and evaluated, include the following:

•	an information space analyser, which extracts potential keywords to seed queries from a designated subtree of a user's personal information space

•	two agents, a "Jumpstation" agent which structures queries in the form required by the Jumpstation indexing server, and returns the URLs resulting from the query to the user; and a News agent, which as a background task dynamically indexes all incoming Unix news articles, and provides the user with an interface supporting very fast searching and extraction of articles relevant to one or more selected keywords

•	a system which embeds state information in a URL so that, when an agent returns with the result of a query, the user's information space browser can be returned to the state it was in when the query was issued. The ability to extend a URL in this way has a variety of potential applications; our system is one of the first to exploit it to preserve per-user context information without the need for modification of the server.

A first prototype of the interface to the query generation tool has been evaluated by a selection of HCI expert evaluators, and a revised design derived. In the second development stage, which is nearing completion, the various components will be integrated to provide a complete system, and additional agents will be added. The second prototype will be evaluated with a selection of potential users, and in the final stage the system will be ported to the PC and Mac platforms, and made available to external users.



Serial Batch Work in a Workstation Cluster Environment

Professor R Hynds
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The purpose of this study was to see if suitable software was available for scheduling batch work on UNIX workstation clusters. Such clusters represent a substantial computing resource which is wasted when the workstations are idle (particularly in the evenings and at weekends). A necessary boundary condition to be observed is that the 'owner' of the workstation can achieve access at any time, regardless of the job being run.

Two packages were selected, CODINE marketed by Genias Software (Germany), and Loadleveler, marketed by IBM. Both will run on a number of platforms (e.g. Digital, IBM, SGI and SUN). After substantial testing in the Centre, CODINE was set up on an SGI cluster in the Department of Aeronautics, and Loadleveler on an IBM (AIX) cluster in a research group, also in Aeronautics.

The CODINE tests have been completed successfully, and shown to provide a significant improvement in the amount of batch work delivered by the cluster. In the view of the Centre CODINE provides advantages over NQS, and a site licence has been obtained for the campus to make it available to all workstation clusters.

Due to some start up problems, the Loadleveler tests are still being run. The functionality of Loadleveler and CODINE are very similar, but Genias offer an attractive campus licence agreement, while Loadleveler is charged per node. This is one of the main reasons for our selection of CODINE, and one that we believe will be important to the community at large.

SIRSA - A SuperJANET Shared Image Resource for Synchronous Applications

Professor R Hynds

Head of Centre for Computing Services

Imperial College of Science, Technology and Medicine

South Kensington

LONDON

SW7 2AZ



Phone: 0171 594 6900

Fax: 0171 594 6958

email: r.hynds@ic.ac.uk

Keywords: Multimedia, SuperJANET, Archiving

The proposal seeks to establish a multi-technology shared image  resource for mass storage and retrieval of still frames and motion  video sequences.  The image resource would be based on a powerful  Unix server with fast access through SuperJANET for synchronous  applications (eg. lectures, surgical teaching and videoconferencing).   Visual material would be contributed by the HE community.

The first phase of the SIRSA client/server system platform has been installed at Imperial College. Based on the DEC Video Interactive Information Server (VIIS) architecture, the system comprises a DEC 2100 AlphaServer with 12GB of RAID storage for video-on-demand applications, and an Alpha 400 workstation for image database management and user access control. The prototype PC client has an MPEG hardware decoder and is interlinked to the servers via FDDI. The system, which is designed to deliver near-instant images and multiple simultaneous video streams through SuperJANET, has been partly funded by the DEC European External Research Program.

Software developments for SIRSA have been focussed on image data submission procedures, image validation, conversion and retrieval. A World Wide Web (WWW) server is being set up on the Alpha workstation for the networked submission of image files from the UK academic community, and for the free text searching of index material. Although WWW image browsing will be offered, image retrieval for synchronous applications will be targeted to clients with real-time MPEG/JPEG decoders. The first trial applications of the SIRSA platform will be in live medical teaching using on-demand video as part of the UCL TLTP INSURRECT project, and in mounting the Imperial College medical slide library at St Mary's. The system will be fully opened to the academic community during the second phase of development. 

Support Initiative for Multimedia Applications

Dr Anne Mumford

Computing Services
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Keywords: Multimedia

The scope and purpose of the proposed initiative is to provide a single  co-ordinated national focus for the support of multimedia applications.   These are applications which involve the integrated concurrent use of  more than one of text, graphics, images, video, animation and sound.  

The Support Initiative for Multimedia Applications has 3 strands:

1)	Support Officer

	Sue Cunningham (Sue Cunningham of the University of Manchester, email sue.cunningham@mcc.ac.uk) is employed at the Computer Graphics Unit at the University of Manchester to support people in their use of multimedia. Sue has given a number of courses and made tha course materials available.

2) 	Workshops

	2 workshops have been held:

•	Multimedia File Formats - held in June 1994 

•	The WWW - a strategic tool for UK HE

	The first resulted in a report and a number of actions which are ongoing, including a project to mount information regarding file formats and conversion tools on the WWW 

	The latter consisted of 2 parts: a conference day (80 people from 54 institutions) followed by a workshop day where we built on the presentations of the first day. This is being written up. 

3) 	Projects

	A series of small projects are being run at different institutions under the SIMA umbrella. The following have resulted in technical reports: 

•	Survey of the Uses of Software and Hardware for Multimedia Applications if UK Higher Education 

•	Evaluation of Image Capture Pathways for Multimedia Application 

•	The Dos and Don'ts of Video Conferencing in Higher Education 

•	The Provision of CBL Material Over Network Information Services 

•	Running a World Wide Web Service

•	The Dos and Don'ts of Video Conferencing — Experience from LIVE-NET 

•	Video Conferencing and Learning in Higher Education 

Knowledge Based Interface for National Data Set Use

Dr James Petch

Department of Environmental and Geographical Sciences

Manchester Metropolitan University

John Dalton Extension
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The project will develop a software product to stimulate use of national data sets and to improve efficiency and effectiveness of data services.  It will be based on existing expertise in KBS, GIS, interface design and data services.  The product will be a KB of applications, GIS system parameters and national data sets linked to a metadatabase of national data sets.  The KB will interactively guide users through project design, instruct on data retrieval and report on data quality.  It will be a stand alone or on-line system with extensive instructional and illustrative material.  Dissemination will be on a not-for-profit basis.

The first phase of the KINDS Project was concerned with technical familiarisation and with defining the scope of the project. The first objective was to become familiar with the technology and craft of interface building. WWW was used as a training medium utilising design ideas and scripts from sites worldwide. To these were added a set of interface tools suitable for presentation and exploration of geographical data, in both map and text formats. The final training and prototype product was a complex map presentation and browsing interface with three types of entry: from maps, from forms and from text.

The first phase of work ended with an analysis of the scope of the project based on soft systems methods. The targeted group for the first prototype was decided as academics in disciplines likely to use spatially referenced data. The activities of interest were both undergraduate teaching and research.

In the second phase of the project, from November 1994 to April 1995, a survey is being undertaken of over 100 academics in the North West of England in order to assess their teaching and learning objectives, their capacity for using spatial data and their aptitude for different types of computer tasks. 

In parallel a survey is being undertaken of the technical competence of different types of users in the full range of disciplines. The two surveys will form the basis for the third phase of the project, interface design.

Research on the technical aspects of the interface is continuing with the comparative analysis of different interface building tools including natural language interfaces.

Generic Approach to Implementation of Intelligent User  Interfaces

Dr Dominic Palmer-Brown and Dr Heather Powell
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To realise the potential of computers for access to knowledge and in the learning process the user interface needs to be flexible and intelligent.  It must handle various forms of information, ranging from visual and graphical to textual and mathematical.  Behind such an interface knowledge structures are required to support and enable the manipulation of all types of knowledge, information about which has to be represented in the interface.  The aim of this project is to realise such systems by developing a generic approach to their design and implementation.  Analysis of typical teaching and learning dialogues and interactions will be used in the design.  Multi-media will be integrated with natural language processing techniques to devise solutions which optimise the educational power of current technology.

The aim of the first year of the project was to develop a prototype knowledge representation system within a hypermedia environment. This involved a number of stages. Initially, the curriculum graph was identified as a sufficiently general means of representing knowledge. A prototype hypermedia structure was then built using the language visual C++. Tools were created for browsing and navigating between the hypermedia nodes and for creating and linking them. The nodes are linked together to form the curriculum graph which is a kind of semantic network representing the subject knowledge. A number of small test subject areas from within computing have been tried. It is now planned to enter a larger biological domain into the system, including combinations of textual, graphical and image-based concepts. This will test the flexibility and generality of the design.

Some initial work has also been completed on the natural language aspect of the hypermedia interface. Simple questions are composed by the user building queries from pull-down menu options and selecting from automatically generated lists of relevant nouns and verbs. This enables the user to elicit the answers to their queries and to intelligently navigate the subject domain. 

An open seminar has recently taken place to disseminate what we have learned on this project within the university and to other interested parties. A second seminar has been arranged for Derby University. A paper based on the project has been accepted for presentation at the ED-MEDIA 95 conference in Austria.
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This project will allow the Open University to produce a standalone  version of a multimedia application currently under development, which  is integrated into a specific University course.  It will result in an  interactive multimedia application based around the poems of Homer,  which makes use of video, audio and text material.  The application  will be of use both as a research tool and as an example of how  multimedia can be used as teaching medium for undergraduate-level  courses in humanities.  The project will also yield a detailed report  covering production, presentation and educational issues which are  fundamental to multimedia developments.

The Homer Project is an attempt to solve a group of problems that arose out of trying to teach at a distance an interdisciplinary arts courses A295 Homer: Poetry and Society. The original project work was based around six weeks of study and assumed that the student had already completed the first six weeks of study on the course. The JISC funding has been used to produce a version which is decoupled from the Open University course and available for meaningful evaluation by other institutions. 

Each week of study consists of a number of interactive activities which are supported by CD-ROM based resources such as texts, still images, audio and video clips. The resources are held in database form and are accessible directly by the user. Most of the activities are now implemented as are the resource databases. We continue to add new material to these databases and are compiling an A-Z index within the application. 

The project is a real example of integrated multimedia teaching and should prove invaluable to the higher education sector. In particular it has shown how the multidisciplinary team approach can be effective in developing teaching material of this kind. It has also shown how the new technologies allow us to move away from the narrative form of teaching and give the student more control over their learning environment. 
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Geotechnical laboratory results are used in civil engineering for the design and analysis of foundations and structural components interacting with the ground.  A preliminary site investigation would include some basic laboratory classification and index tests: a further, full investigation and testing programme would establish more complex geotechnical parameters.  Full test results are well documented in the literature and in unpublished records.

Preliminary civil engineering designs often require complex geotechnical parameters that have been inferred from basic test results.  Standard lists are used in these somewhat crude and imprecise inferences.  Information Technology can be utilised to create a computerised intelligent knowledge based system (IKBS) that would greatly assist in the inference process.  The use of IKBS for improving parameter predictions and obviating the need for some laboratory tests will increase in the coming years.

The aim of the project is to develop a computer system to enable predictions of geotechnical parameters to be made with a high degree of accuracy. A database will be established to act with an intelligent front end to allow comparisons to be made of the user's geotechnical material, with parameters in the database using both case-based reasoning techniques and correlation analysis. When the system is completed it will provide students and tutors in higher education with access to actual geotechnical parameter data, giving them a feel for the real world in construction engineering.

Progress so far has been excellent. Together with the Research Assistant we have produced an outline system. This has the core parts of database, correlation mechanism and an outline intelligent front end with an acceptable graphical user interface. Work will continue in the short term on the front end, followed by work on the database, including visits to laboratories to accumulate data.

Dr David Toll (Durham University) has been appointed external assessor for the project. He has a large expert systems group working in the Department of Civil Engineering and visits have been made during July and October to consult on system design and construction.

The GeoCAL project is funded from TLTP to develop CAL systems for teaching geotechnics to civil engineering undergraduates. The system we are developing here will be a useful accessory to the systems being built under GeoCAL. Dr Les Davison, (UWE) co-ordinator of GeoCAL has been consulted with the aim of ensuring that the system would easily mesh with the other projects. The GeoCAL project will teach students much of the theory required in geotechnics and this system will give students elements of realism with actual soil parameter data. 
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SEL-HPC is the London and South East centre for High Performance Computing training and education.  It is a collaboration between four academic institutions which have a wealth of experience in HPC and in providing training for users and potential users.

The consortium members are: LPAC (the London Parallel Applications Centre), The University of Greenwich, The University of Kent at Canterbury (UKC) and ULCC (the University of London Computing Centre).  They have considerable complementary expertise in all aspects of HPC.

SEL-HPC offers:

•	access to a wide range of high-performance computing (HPC) hardware to support training

•	access to HPC software and enabling technologies

•	training in the use of HPC for end users and for trainers

•	networking: people, high performance computers, information, education and support

Launched in May 1994, SEL-HPC has rapidly implemented a comprehensive portfolio of training courses, supporting materials and online resources in the field of HPC.

In the first year the centre has conducted several training courses, seminars and site visits. These have included the one day "Introduction to HPC" to which all SEL-HPC consortium partners contributed, attracting 50 delegates from 15 HEIs throughout London and the South-East. With associates and other contacts from 30 HEIs in the region, SEL-HPC is steadily building up connections with a good proportion of the HEFCE-funded institutions and making real progress in raising awareness of HPC. 

SEL-HPC is well advanced towards meeting its end of July 1995 target of developing, piloting and presenting some dozen courses addressing a variety of aspects of HPC. In addition to the introduction to HPC, topics include: a number of courses on appropriate programming languages and paradigms; parallelisation tools; using clusters of workstations; and remote use of high performance systems, including data visualisation. In December, we ran the first pilot of the three day "Introduction to Programming in Fortran 90" course developed jointly with the HPC centres at Cardiff and Belfast. Material from this and a number of other courses is being tested in MSc and undergraduate teaching within the consortium. The full set of training materials is now being packaged for use by other HEI trainers. 

The centre provides two highly popular online information resources, exploiting facilities offered by the UK's academic networks. The parallel archive maintained as an adjunct to HENSA/Unix at UKC and accessible via the World Wide Web URL: http://www.hensa.ac.uk/parallel has been used frequently - some 200 Mbytes exported by almost 100 UK HEIs in February 1995 alone, averaging more than 230 consultations per day. Meanwhile our own homepage, accessible via: http://www.lpac.ac.uk/sel-hpc includes the pioneering archive of links to HPC documents (papers, reports, journal articles, etc). This document archive has also proved very popular, having been used by about 100 UK HEIs since its inception last summer as well as by thousands of Internet sites world-wide. 
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The objectives of the HPC Training and Education Centre are:-

•	to support and encourage the adoption of High Performance Computing within the academic curriculum;

•	to provide materials and tools to enable the development of tailored courses;

•	to provide an up to date information and advice service;

•	to provide access to the HPC training and education facilities by other HE institutions both within the UK and the Republic of Ireland;

•	to encourage partnerships between industry, commerce and academia

The successful fulfilment of these objectives will result in a graduate community that has an awareness of the benefits of HPC and the skills to transfer the technology to industry.

The following courses have been developed:

•	General Introduction to HPC

•	CSTools on the Meiko 

•	F90 - Novice Programmers (Developed in conjunction with the Centres in Cardiff and London).

•	Cray Programming Tools 

•	PVM/xPVM (based  on materials from Southampton and development of xPVM notes and sample programs by the Centre at QUB).

•	AVS (Materials and initial course provided by Manchester).

The initial courses given in the first term were modules within an honours course in computer science given at the University of Ulster Coleraine and an Msc in computational science at Queen's

A cluster has been configured and a review of the available software tools for clusters has been completed. 

In addition to its use within the cluster project and as a platform within the training courses, the cluster is currently being used by several PhD students to further their research. These students come from the disciplines of atomic and molecular physics, computer science, chemistry and music. 

As part of the outreach activities all staff within Queen's have been informed of the Centres role within the New Technology Initiative. This information was also sent to all other Universities in Ireland. Introductory seminars have been given at the University of Ulster at Coleraine and Jordonstown. Follow-up discussions have taken place with the Aeronautical Engineering Department at Queen's, the Computer Science departments at both campuses of the University of Ulster and the Geosciences at Coleraine, in conjunction with their collaborators from University College Dublin. The Centre has agreed to assist in the development of an honours course for Aeronautical Engineering and the provision of several awareness lectures to the Geoscience students at Coleraine. Discussions are still on going regarding the development of a full module for the Geoscience course. 
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This proposal seeks to introduce parallelism at the network level into taught courses.  It would achieve this by utilising spare capacity in networked diverse workstations, through use of the AMOEBA/UNIX Distributed Operating System.  This will provide a platform for the understanding of parallel programming and system design and analysis.  An AMOEBA/UNIX Really Open Research Environment (AURORE) is already in operation and the proposed 3 year project intends to develop a prototype significant teaching pool processor resource by creating a large X-windows system across Sun Sparc and PC 486 platforms.

Amoeba kernels have been compiled and run on PC 486 and Sun Sparcstations. A lot of work has been done on the philosophy behind running the system in a real world department in which there is a mixed economy of needs. Typical of this would be a requirement to run MS/Dos applications on the same machines that must serve as Amoeba engines. A two fold solution has been developed in which a minimum parallel processor pool is always available and PCs remaining idle for a period are automatically rebooted into Amoeba (usually from MS/Dos), thus increasing the pool. A dedicated pool processor comprising six 486 processors has been prototyped and is presently being engineered into a boxed final product. To achieve a robust "always ready" ethos of the pool it was necessary to devise a ROM Boot system. Amoeba has been committed to ROM and a paper is being prepared on the subject of ROM booting these kernels. Work continues on toolset installation. Toolsets will be essential for educational usage and a toolset has been compiled for: native Sun; Gnu 2.x.x; and the highly important ACK (Amsterdam Compiler Kit) which enables porting to a whole range of processors (including 680x0 - and thus Apple). Current work concerns the creation of an Orca (parallel language) compiler. 

To ensure dissemination of our work and an impact on HE, we have: 

1.	Put details on the Web via HPCC Southampton University 

2.	Published details in the HPCC Bulletin 

3.	Published articles in the CTI initiative newsletter (University of Ulster) 

4.	Presentation "AUTALS in teaching" at University of Salford, 25+ universities present.

5.	Presentation to the first Clusters Group meeting. 

6.	Research Seminar given on system "AURORE" - Amoeba Unix Really Open Research Environment) Southampton University Concurrent Computation Group.

7.	Presentation of overview at NTI/JISC workshop, Chilworth Manor, Dec 1994 

The TLTP programme is able to contribute strongly to the impact made in HE. To move Amoeba into the mainstream of teaching we have introduced aspects of it into our Masters programme in Computing for this year's cohort of postgrads. This strategy will enable an understanding of any difficulties inherent to operating the system with larger numbers of users than hitherto and may also point to potential difficulties in the teaching and learning process. As a result of this pilot scheme it is expected that teaching materials will be designed and become available in due course. Valuable points will emerge that will assist in the longer term plan for undergraduate involvement. 

We are pleased to report that potential MPhil/PhD students interested in Cluster Computing are beginning to be referred to us. 
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The EMMA project is intended to "enhance the multicast software in terms of scaling, resource management and regulation of use, and then to bring wide area multimedia communications to the HE community. We intend to set up the UK-MBONE among HE institutions, and to provide system and application software, and technical support." 

Multimedia communications is one of the key technologies for the future, and can bring substantial benefits to the HE community. However, the current multicast has to be enhanced before we can make wide area multimedia communications available for regular use.

Recently, we have been moving the UK multicast pilot over to include the ATM portions of the SuperJANET network, so that higher qaulity multimedia conferencing can be used due to the higher available bandwidth. This will benefit all sites, not just the ones directly on the ATM backbone, as it will ease the load on all portions of the network. This is called the "Abone".

Finally, we have just succeeded in setting up connectivty from SuperJANET to equivalent networks in Germany and France over the PNO pilot, using both SMDS and ATM for underlying connectivity.

There are a number of closely related research, development and operational projects with which we have liased to make our work more effective:

1	The JANET IP Service has a managed Mbone service run by the London Network Team, at ULCC. This provides backbone services from the NOC sites for multicast traffic. We provided technical input on the setup and continual montiroing of the quality and configuration of the JIPS Mbone. In addition to the NOC sites, there are 53 SuperJANET SMDS sites, and a further 200 sites with lower bandwidth access which we can offer advice to on how to gain access to the multicast backbone. 

2	The MICE Project at UCL provides multicast conferencing tools for European researchers. We work closely with the MICE researchers at UCL. In particular, we document the tools, and also provide a service in porting them to platforms outside the MICE project requirements. We also provide customised advice on audio/video configurations and toolsets for particular sites. This is an ongoing effort. MICE also provides the support for international Mbone access. 

3	An EPSRC project, FUME, together with a PhD student funded by Bellcore in the US, are working on leading edge multicast and resource reservation tools for TCP/IP and for ATM. The multicast routing protocol developed is being proposed by Fore Systems as the main tool for IP over ATM multicast (the SuperJANET technology of choice). This is something that we must keep track of since it will be important in the backbone configuration next year.

4	ARPA funded work at UCL is progressing integrated network support for multimedia applications - this is lower layer work, and we regard the EMMA role as simply tracking this effort. 



3D Graphics Workstation for Medical Databases

Dr A D Linney and Dr Robin Hennessy 

Department of Medical Physics and Bioengineering

University College London

Gower Street

LONDON

WC1E 6BT



Phone: 0171 380 9561

Fax: 0171 380 9577

email: adl@medphys.ucl.ac.uk, rjh@medphys.ucl.ac.uk

Keywords: Medicine, Multimedia, Multimedia Database

The project is directed towards the deliverable goal of the provision  of a specialised, interactive, multimedia teaching system for  undergraduate and postgraduate teaching in medicine and specialist  medical training. 

The system will allow the interactive visualisation of the actual 3D datasets representing anatomy and function rather than simply  having access to a number of pre-prepared views, and differs in this aspect from basic CD-ROM systems.  Sources of data will include CT, MRI and ultrasound scanners.  The system will include a facility for  interactive simulation of dissection and surgery on the human anatomy.  The consequences of incorrect procedures entered interactively will  be modelled and displayed.  This facility to freely view and interact is in our view a pre-requisite for any clinical training system, but a facility to generate databases for CD-ROMS for specific training units is likely to develop into a future requirement and is included  in the project programme. 

The system will lend itself to assessment of student progress; to case-study recording for specialists; for rehearsal of difficult  surgical procedures and other practical clinical functions. 

However we would also envisage the project leading to a final system with much more general applications within medicine. 

This project involves extending a well-established transputer (T8) based medical 3D graphics system by incorporating a hypertext front-end and higher performance transputers (T9). A multimedia PC with transputer (T9) based medical graphics engine has been assembled. The basic design of the new system has been established. The system involves the integration of a standard WWW browser with the 3D voxel rendering engine. The communication between the two, a key feature of the system, has been designed and important features prototyped. In addition associated tools for the preparation of sequences of 3D images have been developed. The next stage is the development of the server which will involve adapting software to be provided by Inmos Ltd., the modification of the current graphics engine and system integration.

The project has already proved beneficial in a variety of areas, most notably higher education but also telemedicine and medical informatics. We have collaborated with UCL's Audio-Visual Department in demonstrating 3D images to lecturers in the TLTP funded project in surgical teaching via SuperJANET. We are hoping to provide material for the course as clinical datasets become available. Regarding medical informatics, the project has resulted in discussions with UCL Hospitals' radiologists concerning the setting up of centralised image resources, both 3D and conventional 2D. We will collaborate with radiologists in constructing teaching modules and this will provide valuable experience in producing material both as a teaching and also clinical resource. Collaboration with the Audiovisual Department has also included the demonstration of telemedicine (remote clinical consultation and medical image provision) at the TELEMED meeting in November 1994. The system will demonstrated at the Rontgen Centenary Congress in June 1995.
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The Multimedia Medi-CAL project dealt with the integration of digitized moving images into two separate self-learning modules,in core areas of the medical curriculum which are extremely difficult and time consuming to teach by traditional methods.

Each module comprises a hypertext Learning Guide, an interactive multimedia CAL application and a computerised multiple choice question (MCQ) system. The Learning Guide helps the student to manage his or her own learning. The aim of the CAL application is to consolidate the knowledge gained through the resource based learning outlined in the Learning Guide and afford a unique learning resource through the use of digital video. The CAL applications consists of a reference section and an interactive, problem solving tutorial. The computerised MCQ then affords the opportunity for students to test their knowledge gained from the other parts of the module. 

The Medi-CAL Child Development Module deals with the major developmental milestones in children up to the age of 1 year old. The module is aimed at 4th and 5th year medical students. Understanding the normal process of post-natal human development is an essential background to developmental surveillance and is of importance to all students. In the past, students learned the 'normal' from lists.  This interactive multimedia CAL application illustrates normal child development and its normal variations. A total of 84 Digital Video Files occupying over 100Mb of information have been incorporated into the application.

The Medi-CAL Post-Traumatic Stress Disorder (PTSD) Module covers almost all aspects of post-traumatic stress disorder. The module features interactive interviews with both real victims and actors displaying PTSD symptoms. Students can now visualise the behaviour and responses of patients and their relatives enduring an extremely harrowing period of life without being actually having to be present. This application has therefore made a significant contribution to the quality of patient care in instances where a reduced student presence is beneficial.

Impact on Education: Both modules have led to an increase in the flexibility of student learning, with students taking greater control of their own learning.  With the Child Development module two 1 hour lectures have actually been replaced. In addition, the contents of the applications can be rapidly updated therefore the teacher can spend less time changing course content. The modules have also encouraged a move away from a didactic approach towards learning based on problem-solving. In both cases, observation of important cases or behaviours is no longer left to chance and the alteration of patient responses due to observation itself is no longer a problem. 

The project has also given rise to several 'spin-off' benefits. For example, the Multimedia Medi-CAL project has so enthused a group of clinicians that a project aimed at informing pregnant mothers and their families about foetal ultrasound scanning is now underway. This is in addition to the priming effect which the project has had upon teachers now involved in other undergraduate teaching projects. Finally, the project has attracted considerable commercial interest and we are currently negotiating with several publishers who are interested in distributing the project deliverables outwith the UK. 
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This project sets out to provide an integrated mathematical environment for students and more advanced researchers.  It builds on other work which allows the NAg library to be called from within a computer algebra system, setting out to make numerical analysis more accessible to a generation used to packaged word processors, interactive graphics and CAD systems by providing symbolic assistance in choosing appropriate routines and algorithms.

Approaching the half-way stage of this three-year project, we have identified most of the mechanisms and paradigms to be used as well as implemented both the basic structure of the expert system and created and tested prototypes covering the complete integration chapter of the NAG Foundation Library. Prototypes covering the chapter on ordinary differential equations should be completed by the summer 1995 ready for presentation and discussion at various conferences and seminars.

The prototypes have at this stage been demonstrated to interested parties at the University of Bath, NAG Ltd, and the University of Kent at Canterbury. 
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As the current expansion in the production and use of learning technology proceeds, there is a clear need for easy access by the academic community to networked multimedia resources (datasets) such as images (still and moving), sound and text.

This project seeks to:

i)	Provide access to multimedia datasets via an information server connected to national networks

ii)	Convert existing analogue image datasets to suitable digital formats (with the re-negotiation of copyright as necessary)

iii)	Provide further datasets as they are created by specific disciplines (eg dentistry) during the project

iv)	Investigate and develop user-friendly interfaces to link to and access similar datasets worldwide (eg WWW, WAIS, GOPHER, Archie, etc)

As a result, teachers and students in HE will be provided with rapid and easy access to teaching, learning and reference resources that can be used to enhance the quality and effectiveness of the educational process.

The initial phase of this project involves the creation of a digital image archive using the 20,000 medical, veterinary and dental images which form the Bristol Biomedical Videodisc. A prototype is currently available on the WWW.  Mechanisms for searching the database on any word have been developed. The results of a search are displayed as a series of "thumbnail" images which can be selected for downloading. Each image incorporates a copyright statement. A number routines have also been developed to assist searching such as spell checking and synonym lists. All users are asked to register and agree to certain terms and conditions before searching the archives. 

This allows the system to keep track of which images are being downloaded and where they are going. New image collections from a number of departments are currently being digitised for distribution. To facilitate these activities a number of software tools have been developed; a cataloguing database developed using Microsoft Access and two programs to assist in the manipulation of images - "Image Converter" and "Palette Manipulator". The image tools will be available shortly as a beta test version from the above URL under the SIMA (JISC NTI) project. A number of universities are acting as test sites by adopting the search and retrieval programs to help distribute their own image libraries . 

The search and retrieval programs have been slightly modified to encompass other types of databases such as the CTI Centre for Medicine's courseware and resources catalogue and the Bristol University Toolbook Users' Group "script and technical tips" repository. 

Another aspect of the project involves investigating the feasibility of using WWW technology and HTML for creating and delivering teaching material. Together with the department of Geology the project will be shortly be delivering assessment based tutorials to first year students. 
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This project will develop an interactive MULTIMEDIA  handbook for mechanical engineering design teaching in UK  Universities.  The work will develop and apply a hybrid  hypermedia-database system for information management which has  been developed at Bristol University.  System development will  include addition of dynamic data exchange facilities, and  incorporation of a compiled rule-set facility developed under  an Esprit programme. 

The information management system allows the wide variety of  data formats met in design to be indexed, linked and displayed  within a single environment with a uniform presentation style.   Data formats include vectors for drawings, plot and contour files  for analysis information, bitmaps for pictures and diagrams, and  linked text and tabular attribute data for design guides and  tables of standard component and material data.  In addition,  rule sets will be developed for well-defined domains such as  component and material selection. 

The Multimedia Handbook for Engineering Design has advanced to a stage where the prototype version is being delivered to test sites as well as being installed on PC networks at the University of Bristol for evaluation.  The prototype contains design guides to six engineering subjects: bearings, plastics and rubbers, springs, fasteners, gears and transmission selection.  These guides are available via anonymous ftp to all UK HEI's and as new guides are developed they will also be made available.

The first phase of the work programme aimed to identify the topics which were candidates for inclusion into the handbook and to collect data for these topics.  This phase identified five types of entry in the handbook: design guides, catalogue information, good practice guides, materials information and standards.  We also began to explore how this information might be presented on screen and in particular to develop rules that would ensure a successful hypertext implementation.  This was kept in mind during the data organisation and entry phase.

During the year ideas have been formulated for the development of the software on which the handbook runs.  These include the incorporation of DDE facilities to allow links to other applications (to enable calculations to be performed etc.) and the development of a relational database interface (using Oracle on a remote Sun server) so that much larger volumes of information can be accessed.  This software development will form part of the second year's work along with the development of new guides incorporating these facilities.
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Computer Assisted Learning and multimedia-based programs are finding wide application in the teaching of dentistry and medicine.  Methods are needed to enable software to be distributed and used effectively, efficiently and economically.  The aims of the project are:

1	to develop an extensive image data set of clinical material in dentistry;

2	to produce the data set on a suitable media for distribution and access by other HE institutions;

3	to enable the software to be used directly for undergraduate and postgraduate teaching;

4	to enable authors of CAL applications to incorporate images into their programs using an advanced file compression technique.
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The project aims to take a step towards solving the cross- platform problem in the context of educational computing. The objective is to build a simple library of basic routines which will do all the standard things required for educational scientific software on a modern windowing system. The majority of these routines will only need re-compiling to work on the three major platforms: Macintosh, Windows and X Windows on UNIX. The work is extending previous Macintosh and PC-compatible development into the UNIX world.

An object-orientated design for the toolkit has been formulated in liaison with the INTERACT team who are in a position to make use of the system during the latter part of the development phase. The design is 'object' orientated but not bound to any one language and can be extended easily to support a client/server relationship - typically a PC/Mac client and UNIX system server scenario is envisaged. An HTML-based educational package is being developed which integrates programs written using the toolkit and is due to be released at the end of March 1996
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Over the last twenty years text-based humanities disciplines have been able to employ increasingly powerful computational tools to investigate increasingly sophisticated data-structures, while the impact of the computer on musicological research has been limited. A primary reason for this is the lack of a generally accepted standard for musical data-input and manipulation that can encapsulate the structures and relations found in tonal-harmonic music. The aim of this project was to take an initial step towards delimiting this standard by incorporating in a pre-existing suite of music-processing programs (Musinote and Morphoscope) a self-consistent and powerful system of terms and concepts for representing tonal scores and for specifying and manipulating objects in these scores, in effect, a calculus of tonal musical structure.

The project, which finished at the end of October 1994, was conducted by David Meredith and Ian Cross, and has resulted in the production of a stand-alone music analysis program (Representation Analyser) and a conversion facility for translating files from Musinote format. In its current state the program provides a tool that enables researchers to identify, locate and quantify musically meaningful components of tonal works (employing either pre-written or user-defined routines) and thus constitutes a means of implementing a computer-based stylometrics applicable to a broad range of such works. Representation Analyser, written in LISP, is being disseminated via the CTI Centre for Music at Lancaster, and it is intended that it should be made more widely available via the International Computer Music Association FTP Archives at Dartmouth College in the USA. It is intended that further conversion facilities for translation to Representation Analyser from common file formats (such as MIDI) will be developed so as to widen the potential user base. 
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The proposal is based on the use of low cost Photo CD image storage to provide high resolution colour image resources to both lecturers and students.

Images will be acquired from both departmental and external sources and scanned to produce two prototype image banks on CD ROM.  These images will be held on a Photo CD server and made available to users in 24 bit colour displayed on a series of networked workstations and as 35mm colour transparencies generated by an online slidewriter.  An image database will be established to permit straightforward access to the image collection.  The benefits expected from introduction of the scheme are presented.  It also contains elements concerned with the evaluation of the project’s usefulness in terms of improved lecture quality / student performance and with the preparation of appropriate documentation for the guidance of others interested in preparing their own, or using a pre-existing, image bank.

The project has made substantial progress during its first year.  Approximately 400 "pathological" images from 35mm transparencies are now available on Photo CD and are accessible over the University data network from Apple Macintosh-based "workstations.  We have been able to access images not only within individual filtered ethernet segments, but also between them, using hardware IP tunnelling.  Bandwidth can be a problem on the network, but selection of appropriate image resolutions for viewing has ensured that this does not prejudice performance unduly.  The images derived originally from 35mm transparencies can, in the main, be satisfactorily viewed on 17" colour monitors with resolutions of 1024 x 768.  Good colour depth has proved important. The manipulation of images for subsequent viewing or slide production has been straightforward using Adobe Photoshop and Claris MacDraw Pro, at least on the more powerful Macintosh machines.  Viewing of images at the workstations has been achieved using public domain viewers such the JPEG viewer.

The problem of acquiring images has been tackled; some difficulties have been encountered in this area.  Thus while it is straightforward to obtain molecular structure coordinates from the Brookhaven database there can be problems where large images need to be reconstructed from subunit data.  This has proved a particular difficulty in the case of icosahedral virus structures, such as those of picornaviruses, where the departmentally available Quanta software running on a Silicon Graphics workstation cannot support the number of atoms required to visualise complete virus structures.  It is also not straightforward to carry out the matrix operations required to reconstruct the complete virus from its subunits.  In other areas there are still some worries about the copyright of material.  Attempts to establish systems for Internet-based purchase of  indidual images for teaching purposes from, for example, high quality textbooks, were unsuccessful.  Publishers seem primarily interested in CD ROM books!

A major unforeseen benefit from the project has been the raising of awareness within the Department of the potential for the use of IT in teaching.  We have now established a group to look at all possible IT-based means of improving the teaching of histo�pathology.  The image resource will inevitably be an integral part of this effort.  The mechanisms for making it and other data available to students and staff are developing rapidly and flexibility in approaches to the adoption of new technologies will be important.
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In line with many institutions, the University of Derby is actively using new technology for developing innovative methods of teaching and learning.  Multimedia software and compatible computer hardware are tools by which authors of lessons may extend their educational reach.  To optimise student teaching and learning, authors require to be cognisant both of the process by which material may be translated into interactive form and the full range of techniques available through Multimedia.  This bid will support the development of a short introductory course in Multimedia for authors of lessons in higher education who wish their material converted to a computer-assisted interactive form.  The course will itself be authored as an interactive package of twelve hours.  Each Higher Education institute will receive a fully piloted up-to-date evaluated executable copy.

The key to the success of the easi initiative is the identification of those questions that academics, and intellectuals in general, wish answered in the transfer of material to Multimedia.  In order to provide this solid foundation for the initiative, a survey has been undertaken.  Semi-structured interviews with 25 academics and professionals from diverse backgrounds has identified over 200 discrete questions.  Transcriptions and qualitative analysis has scientifically grouped these questions into a total of nine categories; four main categories with associated sub-categories.  The validity and reliability of the categorisation process has been statistically confirmed using 10 assessors.  We are currently defining the Multimedia intellectual content necessary to answer these questions.  Several topics will require commissioned Multimedia material.  Legal documentation to support this material has been developed.  We anticipate commissioning two individuals within the near future.  The material describing "What is Multimedia" has been written and authored, and appears as a generic front-end to the package.  In parallel with the accumulation of the academic data necessary for this project, the technical staff have begun an examination of the potential of this technology.  This has included a review of some of the currently available courseware and a detailed look at the potential of the chosen authoring platform.  Additionally some user interfaces have been designed and these will be assessed for user acceptability and preference.  We have looked at the current state of Multimedia hardware and the products that are currently being discussed for future release.  This will assist the academic team in constructing the sections of the projects dealing with delivery systems.
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The University of Durham project is to provide a dynamic, self-configuring, distributed computing facility using the spare capacity available on the existing UNIX network of 50+ Hewlett-Packard HP9000 series workstations operated by the IT Service for general use. CONDOR, a distributed computing system developed at the University of Wisconsin (UW-Madison) has been installed and evaluated as to its suitability to provide such a service. 

An extension of the CONDOR system which incorporates the functionality of PVM, a parallel processing environment, has also been installed and evaluated as to its suitability to schedule parallel programs. After modifications to the system to match the Durham UNIX environment, CONDOR-PVM has successfully scheduled test PVM programs, and existing PVM-based applications ported to use the dynamic processor bank provided by CONDOR-PVM. 

A further requirement to checkpoint and migrate PVM tasks using CONDOR has been developed in collaboration with the CONDOR team at UW-Madison. 

Two sub-projects specified by academic departments at Durham, that require parallel distributed computing resources have commenced; 

1.	Chemistry Department: Potential Energy Surface Fitting. This PVM Master-Slave configuration application has been successfully ported to use the CONDOR-PVM service. An AVS front-end communicates with a dedicated CONDOR-PVM master process which controls a dynamic pool of up to 24 slaves on idle workstations.

2.	Geological Sciences Department: Rendering Bathymetric data as Surfaces. The raytrace rendering software, rayshade, has been ported to CONDOR and run successfully using test images. Images have been created in parallel using CONDOR to schedule rayshade on idle workstations. 

The project has also produced the following; 

1.	CONDOR System Management Tools: Site-specific installation and maintenance tools, plus a Motif-based CONDOR status tool for system managers/users. 

2.	Test Programs to test CONDOR and CONDOR-PVM system performance, and create profiles of IT Service HP workstation availability. 

3.	CONDOR-PVM Toolkit for Applications Developers: Toolkit library with both C & Fortran bindings to enable porting of PVM-based parallel programs to use the CONDOR-PVM environment. 

4.	Draft CONDOR User Guides  in HTML format, to enable novices to  use CONDOR. 

The initial 6 months has shown that CONDOR can be successfully used to schedule both batch and parallel jobs using idle workstations, but that it requires considerable local workstation disk resources and network bandwidth for operation. CONDOR has not caused any system outages, or disrupted interactive use of the general-use workstations. 
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The UEA Computing Centre (CPC) is building a modern, high performance computing resource based around 21 Digital Alpha AXP workstations connected by high-speed, fibre-optic, FDDI links.  

The project aims to provide an HPC service to UEA researchers based on a cluster of DEC Alphas. By introducing an FDDI interconnect and using recently developed software packages we have created an environment in which the Alpha Farm can be treated as a single high performance computer for the purpose of sequential and parallel batch processing. Thus we are providing a more powerful computing resource to researchers at UEA than previously available. 

The service is based around a distributed queuing system (DQS) and has been tailored to support the running of both sequential and parallel programs. When the Computing Centre is closed, workstations deployed for day-time teaching and interactive use, are re-deployed to provide a distributed platform for the running of parallel jobs. Currently, 12 workstations contribute to the Alpha Farm. but we propose to increase this to 16 soon. The remaining 9 Alphas (4 multi-user workstations and 5 servers) are used to queue and run sequential programs 24 hours a day as well as being used interactively. Limits on interactive CPU usage were introduced to encourage the use of DQS, which led to a much more balanced and efficient cluster. Limits on batch CPU usage enforces fair-sharing. 

The PVM software environment provides one route to parallelism on the farm and a number of projects are well established in this manner. These include:

•	Implementing parallel ocean circulation models; Accelerating ray tracing;

•	Parallel operational research methods.

The project post is shared by two members of the Computing Centre who each have a further aim to develop collaborations with researchers in each of the science schools. A number of seminars, introducing the HPC service, have been given to further this aim, resulting in further discussion with research groups and the identification of possible HPC projects, including:

•	Environmental modelling;

•	Protein structure determination;

•	Speech recognition;

•	Molecule conformation analysis;

•	Epidemiology modelling.

Another route to parallelisation is now available through Fortran 90 and HPF, recently installed but yet to be used for production work. The ability to develop and run parallel code at UEA, using PVM or F90/HPF, gives researchers an ideal opportunity to progress to Massively Parallel Processors elsewhere. The ocean modelling project has been accepted and successfully run on the Edinburgh 'Grand Challenge' Cray T3D. 
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The aim of this project is to identify and further develop a representative sample of key tools and technologies in the area of language processing. Educational material will be developed for these tools and will be made available to students and researchers in the UK language education community.

This initiative will enable teachers, researchers and students in computational linguistics in the UK to remain much closer to the state-of-the-art in language engineering. It will also bring training in this area closer to industry's needs.

Teachers and researchers in many other areas of language-related studies will benefit substantially by being able to move into the rapidly expanding area of quantitative linguistic data processing or computer-aided language learning.

The work will be carried out in close collaboration with ongoing EU and UK initiatives on linguistic engineering standards, on research co-ordination between Higher Education establishments, and on networks of repositories for computational linguistics R&D.

In the first part of the project we have concentrated on the improvement of three key tools for language processing. These are: 

1.	ALE (Attribute Logic Engine) system designed at CMU by Carpenter and Penn, which provides close to state of the art facilities in grammar development. This is a very impressive piece of work but lacks debugging tools and stands in need of a more sophisticated user interface. We have augmented the IO system to allow greater user feedback in grammar development, made the manual available on-line as an HTML document and commenced the design of a source level debugging tool with a graphical interface. The former are being course tested in an advanced course on grammar development which will commence on 2nd March 1995, and the last is the subject of ongoing consultation with in-house grammar developers. 

2.	The Susanne Corpus, developed over a number of years by Geoffrey Sampson at Sussex and Lancaster, is the most extensively annotated hand-parsed corpus of naturally occurring English currently available, and therefore constitutes a valuable resource for quantitative analysis of linguistic information. Our work on this is the normalisation of the rather unusual annotation scheme to a form which is more accessible to students familiar with standard accounts of unification grammar, such as those represented by ALE. This should allow re-use of some of the visualization tools which we are developing for ALE as display mechanisms for annotated natural data. The corpus tools will be used in a course on statistical language processing scheduled for May of 1995. 

3.	The ALE-RA extension to the attribute logic engine. This extension was developed by Tomasz Erjavec at Edinburgh, augmenting ALE with a robust treatment of inflectional morphology which is general enough to apply to highly inflected languages. English is relatively impoverished in this respect, so it is important that students who aim to carry out multilingual work are given the tools and the experience which will allow them to appreciate the importance of effective morphological encoding. Our work on this tool is the construction of user-level documentation to complement the research-oriented description originally provided by Erjavec. 
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Edinburgh Parallel Computing Centre was established in 1990 to act as the focus for the University of Edinburgh's long-standing interests in the application of HPC to research problems. The centre currently has over 40 professional staff and provides expertise and services on a range of HPC facilities unrivaled within any European university. EPCC has been writing and producing training courses on HPC for a number of years. This work is being continued and enhanced by the JISC-funded EPCC Training and Education Centre (EPCC-TEC) which consists of 2 full-time and various part-time staff. EPCC-TEC has concentrated on 2 main activities: Outreach and Training Courses. 

OUTREACH

EPCC-TEC has produced a number of Technology Watch reports which are intended to provide information on key HPC topics. The current reports are:

•	High Performance Fortran

•	Message Passing Interface

•	Parallel Performance Analysis Tools (on-going) 

These are available in postscript or paper form from epcc-tec@epcc.ed.ac.uk and on the WWW. We plan to continue producing these at the rate of once every 3 months.

As one of the key themes in the JISC HPC Centre initiative is to promote the use of HPC in undergraduate teaching, we felt it was vital to ascertain the state of HPC teaching and research in the HEIs in our region of responsibility. To this end, we have surveyed the HEIs and collated the information into a report. From the survey report, we have already produced a list of key contacts for our publicity material and future visits. The information in this survey will be updated as a result of future contacts. 

This report has also been useful for the workshop we are organising on Computational Science Education: Practice and Experience. It has helped identify both potential speakers and attendees. This workshop will contain speakers from key computational science education initiatives in the USA, as well as UK speakers from a range of subject areas. The aim is to provide a forum for shared experiences in this area and the workshop will have time reserved for discussion after each talk and at the end of the day.

TRAINING COURSES

EPCC-TEC have produced (or are producing) a wide variety of HPC courses. However, at this stage the emphasis has been on the MPI and HPF courses as these are agreed international standards which are central to the use of HPC facilities. There are also courses on performance optimisation, scientific visualisation and techniques for computational science. There have already been 6 runs of the MPI course with a total of more than 50 participants. These have primarily been teachers and researchers from Edinburgh and other HEIs. The MPI course materials have been packaged up and distributed to a number of HEIs, including other JISC Training and Education Centres. 
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Most Universities in the UK and most major Universities worldwide teach some form of image processing or computer vision courses.  There is much demand for accessible quality teaching material, but there is little available for on-line, interactive teaching.

The idea behind the project is to create a set of computer based image processing resource materials that can be used as a component of image processing and computer vision courses. This project aimed to supplement existing book-based reference materials by providing additional on-line examples, drill exercises and a image library for local extensions of the material contained here.

Based on a survey of potential users (i.e. centres of image processing teaching), we identified and implemented worksheets for the 52 most commonly used operators. The worksheets link the operators discussed to the names used in the most commonly available image processing packages. The worksheets are presented in a HTML hypertext framework, which can be viewed using standard viewers (e.g. Mosaic or Netscape). The hypertext features were used to cross-reference operators, images, and glossary information.

Each worksheet contains a brief technical overview, along with a number of examples of successful and unsuccessful uses of the operators. Exercises and bibliographic references are provided. 

To provide a range of subjects and domain-specific images, the package contains over 250 raw images, and from these nearly 500 derived images are also included. The subjects of the source images includes: architecture, artificial images, astronomy, faces, food, lines, medical images, motion sequences, nature scenes, office and laboratory scenes, remote sensing, stereo, simple 2-d objects, simple 3-d objects, texture and vehicles.

A partial version of the package was installed for use by students in four undergraduate and MSc courses (in Artificial Intelligence, Meteorology and Physics) during the autumn and winter quarters.

While there was no time to make a formal analysis of usability, the informal comments received from the students was that it was a helpful learning aid.

The finishing touches are now being made to the project. We have made arrangements to store the package at HENSA for distribution in the UK. We are also currently discussing publication of an international distribution of the package with several publishers.



The GEODATA BROWSER - Phase 1

Dr Peter Burnhill

EUCS Data Library

University of Edinburgh

Old College

Southbridge

EDINBURGH

EH8 9YL



Phone: 0131 650 4977

Fax: 

email: erpl04c@festival.ed.ac.uk

URL: http://datalib.ed.ac.uk

Keywords: Social sciences, Datasets, SuperJANET

This is phase 1 of a project to implement the GeoData Browser, the aim of which is to improve access to spatially-referenced data for UK higher education.  Much data of value for research and teaching in observational science is spatially-referenced; in agriculture, environmental, health and economic and social sciences for example.  Growth in the publication of such geographic data presents both new opportunities and new problems which advances in information management and information technology should be made to address.  However, there are serious obstacles to the effective use of these datasets by staff and students.

The project is a feasibility study which will prove the GeoData Browser by integrating and extending the functionality of two existing systems, in order to specify more closely the profile of user activity and to ascertain critical characteristics in the performance envelope.  The first system, UK BORDERS, is an X-compatible database of the digitised boundaries; the second, the RRL Browser.  The key here is to harness the new by extending the applicability of the proven.

The objectives have been to build a working model of a GeoData Browser incorporating a range of functionality, an Internet-accessible information system which assists researchers to:

•	discover what exists and where

•	establish the terms of availability

•	initiate the retrieval of data (given authorisation), wherever they may be held

•	extract data in a form suitable for analysis and display using their own software and local computing environment. 

The Browser is a the WWW server, implemented within the WAIS and WWW environment. In the searching module users build up a search query in answer to prompts for three parameters: subject; geography; resource type. 

Our vision has been one of a researcher sitting at a Mac, PC or Workstation, using the graphics capability in client software, connecting across SuperJanet to the Browser and, through specifying a combination of spatial and subject terms, searching and browsing meta-information, which allows, wherever possible, connection to remote sources of research data, down-loading relevant subsets for analysis on the researcher's local computing system.

The central task for the Browser is to cope with a distributed and diverse situation, and not to presume to act as a central collection point. The Browser, therefore, treats meta-information as an actionable object to be displayed and to effect the retrieval of the object to which it refers. To a large extent, the meta-information about such information objects is also regarded as remote and published. There is much to be said for offering someone the URL to a file (or record in a structured catalogue) containing meta-information, which would, inter alia, contain the current URL of the target information object - rather than give the URL to the object itself. This notion is consistent with work done on an earlier version of the Browser, under the ESRC's Regional Research Laboratory Initiative and, is currently propounded in the OCLC proposal to a catalogue of Internet resources.
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The data archive at Essex is the UK’s leading source of computerised social science data.  BIRON, the archive’s on-line bibliographic system, is the main gateway to this unique resource.  However, BIRON’s current implementation places a constraint on the number of concurrent users and, in particular, precludes its use for teaching classes.  The PADSTAR project will augment BIRON’s existing computing platform with a White Cross parallel database server, whose high performance will open up access to the Data Archive to a wide community.  The project aims are therefore:

a)	Port BIRON’s database to a White Cross 9010 server;

b)	Enhance BIRON’s user facilities to take advantage of the dramatic increase in accessing speed

c)	Design and implement a pilot project which integrates the new BIRON into an undergraduate course at ESSEX;

d)	Disseminate information about the new facilities throughout the UK HE system, to the benefit of teachers and researchers.

The project started in July 1994, with the delivery of a White Cross 9010 parallel database server. The entry-level system contains twelve T425 transputers running at 25 MHz, each rated at about 10 MIPS and having 16 MBytes RAM. Phase 1 of the project, completed at the end of September, included the running of various internal and external SQL benchmarks on the White Cross system to document fully the strong and weak points of its performance relative to large uniprocessor servers. During the present phase of activity we have ported the Data Archive's on-line bibliographic retrieval system BIRON to the White Cross and measured the response-times for various end-user activities.

We are now in the process of re-designing BIRON and compacting its internal file structure, with the objective of enhancing the system's functionality. As part of this enhancement exercise a questionnaire has been sent to 4,000 BIRON users. We are especially interested in adding facilities for data- browsing and remote query-execution via a WWW interface - (eg using CGI- BIN). For experimental purposes we have ported three frequently-used Social Science data-sets to the White Cross. A number of CGI-BIN WWW demonstrations are now working and are being made available on a restricted basis to HEI researchers for comment. For certain SQL browsing activities it is found that the White Cross perfoms about 13 times faster than if the same dataset is held on a Sun Sparc 10/51 (50 MHz, 136 MIPS, 96 MBytes RAM). 
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Recent developments of Integrated Services Digital Network (ISDN) and SuperJANET provide wider, faster and reliable communication links throughout the UK which can be used as a highway for multimedia communications such as DeskTop Conferencing. Exeter University will stimulate communication applications and disseminate new learning technologies by involving end-users with concrete examples of real-life applications. Consultancy for senior academics and administrators will provide them with an overview of the possibilities that these enable. More detailed work will speed the adoption of these new technologies by staff for teaching and consultancy on alternative sites. 

Exeter University Media and Resources Centre (MARC) will host the nucleus of the network and provide co-ordination and dissemination. Video case studies, a cost benefit analysis and publications on computer conferencing and ISDN are now available from its Computer Conferencing Project to provide a firm basis. Early clients include Sunderland University, who recently obtained a BT Development Fund Award. Although the centre will itself provide staff development and technical expertise, it will also bring related expertise in other locations on-line, such as ICL Peritas Learning Systems and other universities' experts. The development of case studies will be accompanied by the creation of refinement of guide-lines for pedagogy and protocols for multimedia communications in higher capacity networks.

We have continued to make progress with the development of our multimedia collaborations with other educational institutions over ISDN2 and hope to transfer this expertise to SuperJanet when the software is available.

We have used Fujitsu's DeskTop Conferencing software over ISDN2 to induct Christchurch College, Canterbury in the use of DTC, so that they can support their student teachers who are out on school-based placements and to offer enriche d learning experiences for the school students via access to College tutors and stud ent teachers over ISDN2. 

Staff at Exeter have developed expertise in on-line teaching and consultancy within the general idiom of Remote Access To Expertise (RATE) through the use of DeskTop Conferencing through ISDN2 in the subject areas of Cell Biology, Humanities, Internet, IT skills training, Multimedia Applications and School-based Student Teacher Training.

Early indications from our discussions with Reading University highlight the likelihood that access to remote experts in the development of multimedia applications will facilitate their use in more flexible ways and widen audiences. This advantage coupled with the ability to access distant tutors with expertise in different areas and specialisms could lead to the establishment of new teams of like-minded academics to construct, develop and deliver new courses which are not viable at any one particular institution. The pilot case studies with Reading will: 

•	investigate the collaboration between a multimedia expert at Exeter working on-line with a research assistant at Reading to produce a multimedia presentation on the use of multimedia technologies in education. 

•	the development of multimedia resources at Reading directed and facilitated by Exeter for the purpose of providing multimedia materials to be used for on-line teaching by the subject expert at Reading with students at Exeter. This case study investigate will focus up on "Landscape Studies". 
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Within the new IT Strategy of the University of Glasgow, an inter-departmental project has been planned to cater for High Performance Computer (HPC) Users with a scalable parallel computing facility using spare capacity on networked powerful workstations distributed campus wide and planned network initiatives.  The HNW Project, with staff supported by the JISC NTI Launch Programme, is planned to:

•	accelerate the progress of this plan;

•	transfer the experience gained to other local institutions and 

•	provide a manned test facility that can be used for these purposes.

A crucial element lies in the use of communications links between workstations for efficient message passing.  Existing Ethernet communications enable a continuation of the expansion of current experience at a 10 Mbit/sec message passing level.  The University has a well developed fibre optic based communications infrastructure with links to the Super JANET pilot.  Thus it is well placed to investigate scenarios involving higher bandwidth communications channels enabling improved performance to be achieved in message passing between parallel workstations and Super computers both within campus and between campuses.  Another ingredient in the project will be the introduction and widening of the use of HPC Fortran languages that will improve the currency of the project. 

6 Silicon Graphics 150MHz R4400 Indy Workstations (64Mb RAM, 1GB HD each) have been purchased by the University.  The cluster has been installed in the Department of Aerospace Engineering.  Two further SGI R4600 Indy's have been added by the Department.

The cluster is currently interconnected using 10BaseT Ethernet in a star configuration through a dedicated local hub.  PVM has been installed and is the prefered message passing system in use by researchers.  Two implementations of MPI (LAM & CHIMP) in addition to the Oxford BSP library have also been installed.

An ever expanding userbase of researchers have ported their codes to the cluster and observed considerable improvement.  Codes have also been ported from other dedicted parallel systems (e.g. Parix systems) and exhibited an order of magnitude improvement.

Other research groups within the collaborating departments are making progress towards distributed parallel computing.  Within several of these groups it has been noted that there is little or no spare capacity on the workstations available to them.  It is evident however that there are many under utilised facilities that could and need to be made available.

As indicated in the December Progress Report favourable performance compared with the Daresbury Hypercube and Edinburgh Cray T3D has been achieved.

Real and Useful work has been performed on the cluster. It is not just a testbed for the T3D.
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The new generation of local area networks, based on ATM technology, is making possible the creation of a new generation of networked multimedia applications. Such applications will become an important tool for teaching and learning. 

However, to realise this potential, the academic community will have a need for products to support a range of multimedia storage  functions. For video sequences, in particular, suitable equipment  does not yet exist, and experience is needed to enable the optimum  requirements to be identified. The nearest approximation currently  being pursued by the industry is equipment for video-on-demand in  the entertainment industry, but this is likely to engineered with  quite different sizing assumptions from those appropriate for teaching. 

This proposal involves the development of a filestore capable of supporting the use of video information for teaching and learning  over a high performance campus network. The objective is to support  use in classroom and self-study situations, which represent quite  different technical requirements from those met in current computer  filestore or single user video applications. 

The objective of this proposal is to generate an operational requirement for an academic video store, and to identify and publish  techniques  suitable for the engineering of cost effective solutions  to the requirement. The proposers intend to collaborate with industry  to encourage the introduction of suitable products.

The SERVICE project (Server Enabling Retrieval of Video Information in a Classroom Environment) is constructing a high performance network filestore for the storage and retrieval of video data. The proposed system will allow the independent viewing of video by approximately twenty users, the users each working at their own pace. The system is intended for a higher education teaching environment where students in a class are each working through similar material. It is not intended to support a very large video library for users making random queries. The video filestore is being constructed using inexpensive SCSI discs, transputers and ATM network access, and will use the sequential nature of video streams to provide effective data caching and disk space allocation strategies optimised for stream traffic. 

Initial work investigated the bandwidth necessary to provide satisfactory video quality using motion JPEG format and a number of programme sources.  A number of feasibility and performance studies have been carried out (including SCSI disk performance, cache data transfer rates and the bandwidth of the ATM interface). These indicate that the various components of the design offer the required performance. The overall system design has therefore been confirmed. Detailed designs for the disk format and the file systems interface for the SCSI transputer module have been drawn up and work to implement the file subsystem and stream caching systems is in progress. This will be followed by integration of the network interface and user control of the video streams.

The aim is to demonstrate the completed video filing system and to test its performance under simulated classroom loads. 
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We are developing a system to promote awareness of activity in the collaborative use of a database. This will be used to teach database browsing techniques more effectively to students from any discipline . Our particular focus of interest is the use of library databases, where students collaborate with each other, both working together on joint assignments and learning browsing skills from each other, as well as interacting with library staff including subject experts. We are concerned with developing mechanisms for users to share the process as well as the products of their search. This permits far more effective collaborative working and collaborative learning by providing a tangible focus for discussions of browsing.

The browsing system, Ariadne, continues to be developed. A number of students from a variety of disciplines have used the system to support information searches that they needed to undertake as part of their studies. These include students from Psychology, Women's Studies and Chemistry, some working individually and some on group projects.

Although still being developed, Ariadne is proving to be an effective tool for supporting learning. The ability to record a search session and then play it back to the students means that it is possible for them to review what they have done and how they went about doing it. This can be used in a variety of learning contexts. For now the most common is for one of the experimenters to adopt the role of an information intermediary and talk the student(s) through what they have just done, offering suggestions about other actions that might be effective or more efficient under the circumstances. The aim is that eventually this could be done off-line by the student submitting a search history electronically, and an information intermediary examining it either prior to a face to face session or merely returning it with a few hints and tips to enable further progress. Another use is by a group of students in order to review and discuss what they have just done as a prelude to the next bout of searching.

It has become clear that even seemingly skilful users of bibliographic databases can have substantial misconceptions about the nature of the database and the retrieval procedures that they are using. However, because they happen to get a few hits, their lack of understanding may not be obvious either to them or to the casual observer. Having a trace of the search activity to analyse and discuss with the students permits these misconceptions to be identified and explanations offered to remediate the process.

It has also become clear how memory lapses have a substantial effect on the search process: users forget which search options they have tried, which keywords they have used and whether they have systematically tried all combinations. Again, having a trace of the process permits the user to check whether what they believe they did matches reality. The trace is also of use when subjects' work extends over several sessions, allowing them to rapidly reprise their previous work and decide what they wish to focus on initially in the new session.

Ariadne can now capture a session from either the Lancaster Library OPAC or the BIDS system and subsequently play back a two-dimensional visualisation of the search process. This can be scrolled, elided, annotated, and screen shots from the original search can be printed out. The latter functionality is one that emerged as of importance from the early testing of the system. We also have a mechanism for allowing a search to be converted into a format suitable for viewing on World Wide Web. We wish to investigate the utility of this mechanism for further enhancing the collaborative aspects of information searching. 
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We propose to co-ordinate and standardise access to a network of computer-based resources (on-line tutorials and demonstrators) for training, education, and applications development in Knowledge Based Systems (KBS) and Speech And Language Technology (SALT), originating from established centres of excellence in this field.  The project will disseminate the results of ongoing UK research and applications development in KBS and SALT, including the JISC KBS Initiative and the DTI/SERC SALT R&D programme;  The wider academic community will be able to access a wealth of expertise via a unified infrastructure with a standardised interface:  World Wide Web, an existing hypertext-based infrastructure accessible over JANET on a wide range of platforms and sites.

The WWW KBS/SALT server and network will provide a rich training resource base for developing University expertise in KBS and SALT, both global access to training hypertext for academic staff and students, and application demonstrators integrating KBS and SALT into a variety of Information Systems of use throughout Academia.

Summary of Objectives:

To coordinate and standardise access to a flourishing national resource base of computer-based training materials in Knowledge Based Systems (KBS) and Speech And Language Technology (SALT); with the aim of providing a training and education facility for academic staff and students, and an infrastructure for developing further applications of KBS and SALT. 

Progress to date:

The first project milestone/deliverable was achieved on schedule: a prototype KBS+SALT project node on the World Wide Web, including initial place-holders ready to insert pointers to KBS and SALT projects in the UK and elsewhere. The World Wide Web is growing at a great pace, and already there are considerable online resources relating to KBS and SALT; the node at Leeds specialises in resources which can be used for teaching and research, and in applications of KBS and SALT beyond the 'traditional' AI research departments.

The UFC-ISC Knowledge Based Systems Initiative was subsumed into the HEFCs-JISC New Technologies Initiative in April 1994, and KBSI projects became just a small part of the larger programme. Many KBSI projects were sufficiently successful to lead to follow-on projects sponsored by NTI, and/or other funding sources (EPSRC/DTI/Industry etc), so these follow-on projects also appear in the resources information. In addition, some new NTI projects fall into the general KBSI area, and initial information has been gathered. Information is also included on some non-HEFC-funded resource centres, including the leading WWW applications development work at Tilburg University. 
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We propose to integrate an existing, highly successful knowledge-based timetabler and a taught module information server, currently covering the new modular programmes of study for one of the country's largest Universities, into a holistic Knowledge-Based Modular Timetable Information System for online access by students and staff at Leeds, and also by planners at other HEIs seeking a model to follow.

Achievements

•	Prepared LaTeX bibliography on Timetabling, project library of papers,summary statement on the background and current status of Leeds work on timetabling.

•	We have carried out extensive experiments to reappraise some of the fundamental design decisions of the program to compute timetables, with a view to distill a transferable, improved, model. The lessons learned from these experiments will be of interest to the wider Constraint Logic Programming Community.

•	In pursuing the objective of making our work accessible to other universities, as a model to follow, we have decided to adopt Literate Programming techniques. Literate programming is the combination of documentation and source together in a fashion suited for reading by human beings. In general, literate programs combine source and documentation in a single file. Literate programming tools then parse the file to produce either readable documentation or compilable source. (See URL http://info.desy.de:80/user/projects/LitProg.html) 

•	Literate Programming tools, eg noweb, (ftp://bellcore.com/pub/norman/www/noweb/intro.html) can be used in combination with the LaTeX to HTML translator latex2html (http://cbl.leeds.ac.uk/nikos/tex2html/doc/latex2html/latex2html.html), to generate HTML Literate Programming documents. This is just what seems the best medium for presenting our demonstrator prototype Knowledge-Based Modular Timetable Information System accessible as a model for other Universities.

Dissemination

All the above is/or soon will be mounted on the WWW server of the School of Computer Studies at the University of Leeds. The URL is http://agora.leeds.ac.uk/knowtis/knowtis.html 

•	The paper, "University Timetabling under Modularisation using Constraint Logic Programming", describing the construction of the timetable for the University of Leeds will be submitted to the 1st International Conference on the Practice and Theory of Automated Timetabling (ICPTAT'95). 

•	Ann Benninger at IT Section University College Scarborough expressed an interest in our proposed model of timetable construction using Constraint Logic Programming.
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 The far project is aimed at the exploitation of spare capacity in networks of workstations within the context of a general computing service. The aim is to provide system administrators with facilities to manage such exploitation and to provide end-users with a simple interface which enhances their ability to run commands and jobs on idle workstations and especially to support those wishing to test and run multinode message-passing programs based on utilities such as PVM, PARMACs, MPI. The project is closely related to work being done to develop and support the use of HPF.

A Production version of 'far' software on SUN, SGI & HP has been produced, which is random log-in resistant  We have also produced operator tools for reserving machines software, documentation, training and support materials available 

The alpha version of the far code was relieved of a few residual bugs and the revised version of the code was tested and installed on our SUN network. At this time Newcastle University requested a copy of the 'far' code and they tried to install it on their system. Although this proved difficult due to differences in the way their system had been set up, the feedback we received proved valuable in pointing the way to design changes which were desirable in the 'far' code.

Following this, work was started on the facilities for reserving workstations and resisting random logins. Good progress was made with this and a prototype was installed and tested by September. Work to provide the operator interface was carried out alongside. This work was completed by early January. 

During the Sep-Dec period the University's SUN network was to be migrated from SUNOS 4.1.3 to Solaris 2.3 and so some work had to be done to port the software to the new environment. At the same time the software was tested on the University's Silicon Graphics machine and also, through a collaboration with the Computer Science Department, on their Hewlett Packard system. 
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 This project aims to carry out a pilot study on the benefits and use of Fortran 90 and HPF on a number of different computer network architectures.  A major aim is to evaluate and propagate the use of Fortran90 and HPF, and to compare the effect of different processor interconnect speeds on the performance of (message-passing plus Fortran 90) & especially HPF generated codes and to gain experience in effective coding practices for use with F90/HPF. Deliverables of  the project will be a set of training materials for Fortran 90 and HPF.  Initially these will be basic language training, based on the extensive experience already existing in Liverpool for Fortran 90. As expertise is gained from the pilot study this "best practice" experience will be incorporated into the training courses and materials. These will be made available for widespread dissemination to the HE and Research communities.

Lecturer's Overview, Suggested Timetable, Slides for four sessions, Lecturer Notes and Handouts (copies of slides in compact format) are available, and has been used as a part of a joint University/NA Software/BCS seminar held at the Adelphi Hotel in November and also at a seminar held at Daresbury in Februray 95. 

Five-day Fortran 90 course:  This course has been designed to be a comprehensive introduction to Fortran 90 for those with experience of other computer programming languages. It has been designed in a flexible way to allow a certain amount of mixing and matching in order to suit the course to different audiences and different time-spans. 

A particular highlight of the course is a comprehensive set of accompanying student notes which make the course suitable for use in distance learning. 

The course materials include:  Overview of course and guidelines, Syllabus, Slides Masters, Lecturer's Notes (compact slides + notes) Practical exercises, Exercise Solutions, Student Notes and Useful References
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The Pilot National Data Repository offers access to many Terabytes of data transparently via anormal Unix filestore, with access times to off-line files typically less than one minute. The one year pilot project was intended to demonstrate the potential of such a system to satisfy a range of requirements for networked access to, and storage of, very large quantities of data from a variety of application areas. In addition, it enabled us to evaluate the potential and effectiveness of D2 tape technology as a high-density storage media, comparing with other possibilities such as 34x0 cartridge, DLT and optical storage. A number of projects from users have been run successfully, although some proved more suited than others. Project start-up has been slower than was initially hoped for due to a variety of reasons detailed in the final report, but progress has nonetheless been made.

The project has clearly established the utility of large-scale managed storage services to a variety of disciplines. The potential for providing support to other applications, such as delivery of digital videao for training purposes, is also clear.

Economies of scale can mean that such systems can provide efficient access to very large data sources to groups and communities that would find it difficuly to manage them independently. Significant cost savings could arise from shadowing large US or other overseas data libraries in the UK, thus reducing by a large amount traffic on expensive international data links. 

A final report has been produced for the project. 
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To develop an IKBS which is designed to provide a self-inspection system to evaluate and enhance the quality of the students’ experience and standards of work in higher education.  The IKBS provides both judgement and advice by which improvements to institutional activities and facilities might be effected and it will be tested and evaluated in the lead and collaborating institutions.  At the end of the project the IKBS and explanatory handbook will be available to higher education institutions.

Following successful development at the University of Luton and initial field trials at Nene College, the project will shortly be undergoing its second field trial, which will take place at Middlesex University.  Feedback will be monitored at all three collaborating institutions on a regular basis, the results evaluated, and the software will undergo further refinement and development before dissemination.

The project seeks to create an integrated system which brings together a total of ten knowledge-bases to provide an overview assessment of quality within an HE institution at a range of levels.

The individual knowledge-bases are user-friendly, indicating the current position at all times.  Question screens give an appropriate amount of detail, with extra information available if requested.  Each knowledge-base gives a grade for its own area and offers advice on its improvement.  The data gathered from any combination of knowledge-bases can be integrated to give more detailed causes for shortcomings in any aspect of performance, where appropriate.

We will soon be able to take the data from several assignments and integrate them to give an overall quality descriptor.  We will also incorporate an assessment of the requirements of the students.
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The centre will develop comprehensive training packages in a number of HPC topics.  The course packages will include: lecture slides, lecturer’s notes, student’s notebooks, tutorial guides, on-line exercises and demonstration programs, list of references to background information and multimedia materials where appropriate.

The HPC centre will provide training courses and workshops not only to students and ends users but also to lecturers / trainers who may wish to use the materials in their own lectures.

The Manchester and North HPC Training and Education Centre has been operational for about one year and currently has five full time staff devoted to the development and delivery of training packages in HPCN. This includes an Industrial Liaison Officer supported with funding from the University of Manchester. 

The centre supports around 40 HEIs within the North of England and North Wales and, since the start of the project, has established a number of services under the broad categories of Training and Education, Outreach and Support.

Training and Education

The centre has consulted widely to develop a broad range of training packages in various HPC topics. These packages are freely available to academics and can be downloaded from our World Wide Web server http://www.hpctec.mcc.ac.uk/hpctec/

Sixteen course packages have been developed or are currently in the final stages of development. Over 20 courses have been presented ranging from short introductory courses on general HPC to more in-depth courses in specific application areas such as HPC in Geography and Bioinformatics.

Outreach

The centre provides a number of outreach services for HEIs within our region. Of the 40 institutions 21 have been visited so far, in order to describe the facilities and services that are available. Outreach services have ranged from introductory seminars to specific groups to arranging site visits for student classes to see the HPCN facilities in Manchester. Outreach also covers encouraging the use of HPC in disciplines that don't traditionally use such technology. Amongst our recent new users we have staff from the Departments of Botany and Social Anthropology.

Service Provision

The centre can provide access to a number of HPC facilities in Manchester and can also facilitate access to other HPC resources around the region. Access can be for either the provision of training courses or for specific HPC projects.
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The initial phase of the project is to install the OSF/1 AD microkernel on a highly heterogeneous cluster, consisting currently of HP 720s, a variety of 486 PCs, a Pentium PC, SUN4s and an IBM RS600 340. We intend to use the CMU UNIX servers to develop a single image system. so that a single image cluster with multiple operating systems will be available transparently. 

There are memory object management servers available which support the single image of the cluster over multiple processes running on multiple processors. The interconnection will be ethernet.  Whilst this is an interesting project, from the point of view of evaluation of various interconnection algorithms and techniques, and from measurement of performance on standard hardware, the project  would be of much greater importance if the interconnecting software were the appropriate, proprietary operating systems.  For this to be achieved the Mach interface must be accessible, but broadly it must be accessible anyway to allow the individual operating system servers to function. Knowledge of the servers supporting memory objects and process management is also required.

The project began on the 1st August, and since then we have achieved the following:

1.	A thorough literature search on operating system, microkernel and memory sharing techniques has been carried out. We have a number of papers based on this work which are available on our web page.

2.	Hardware for the project currently comprises four intel based systems, two PARISC systems and two SUN3 systems.

3.	Licenses have been procured for Mach, and for OSF/1. We have Mach3 installed on the Intel machines, and we have Mach4, from the University of Utah, installed on the PARISC. We will install OSF/1 on an Intel machine in the next few weeks. 

4.	A prototype system has been developed which uses all the low-level Mach messaging techniques that our final system will use. The system allows parallel execution of a programme with threads executing on separate machines accessing shared, coherent memory. This system exercises all the aspects of Mach that our final system will exercise. 

5.	We have provided preprints of our papers on our web page. We gave a talk at the JISC workshop on Cluster Computing on Mach and our progress. We have given an internal seminar on Mach and our project to an audience largely composed of computer scientists, and have arranged a more technical seminar. We will actively seek to publish and disseminate our results in the next few months as our knowledge of the Mach system is established through our work with the prototype, parallel system. 

6.	We have actively fostered links with the suppliers of workstations and PCs who will be essential to the full implementation of our heterogenous system. We have also fostered links with groups in Computer Science, particularly the Centre for Novel Computing, who are engaged in analogous work. 
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Funds were provided by NTSC for a major enhancement to the Computer Graphics Unit (CGU) facility for the creation of videotapes from sequences of images. This facility is now available as a national service.

One of the major problems with high power computing is that the volume of output data can be overwhelming. In order to comprehend this data, the use of computer graphics is paramount, particularly for problems where the data is multidimensional, and it is thus necessary to view (at least) 3D objects. The perception of 3D objects is  difficult and is considerably enhanced by motion of the objects.  Two kinds of motion are of interest: “Flying around the object” to achieve a better understanding of the object,  and looking at the motion of (parts of) the object itself, e.g., a bridge deforming under load. Animation of the results in real-time is an inherent part of such work. Even with high power computing, some applications  cannot generate the pictures in real-time. There is a requirement for expertise in assisting users develop such animated sequences and for  equipment that can:

•	store frames generated in real-time.

•	store frames that cannot be generated in real-time.

•	create video tapes of these stored sequences.

•	capture (from a camera) short sequences of action and digitise them in real-time, for storage and subsequent processing by the user's programs.

Further visualization can be broken down into two phases:

•	Investigation: where the user is trying to discover something from the data

•	Presentation: where the user is presenting his or her discovery to, for example, a conference or funding agency.

The use of animation and video tape in these two scenarios, is very different. In the investigation phase the emphasis will be “get all these frames onto tape as quickly as possible' "Titles, captions and traditional audio-visual presentation skills are important in the presentation phase. The service has facilities to accommodate both these scenarios.

The interactive software can be used across the network enabling most of the work to be undertaken at the home site. An MPEG sequence can be generated and viewed locally to aid the previewing of the movie, or it could be included in other multimedia presentations. In addition a number of modules for AVS are available. The software can process a wide variety of image formats and postscript.

The system is now being used sucessfully by a number of users, and a paper describing the arhcitecture of the system will be rpoesetned at Eurographics UK Chapter annual conference. 
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The main objective of the project is to demonstrate a system for University Timetabling of both exams and courses which is capable of:

1)	Generating high-quality solutions despite the increasing intractability which has resulted from modularisation. 

2)	Generating a personalised view of the timetable for each member of staff, communicating this over the campus network, and inviting on-line comments on perceived quality.

3)	Inducing rules from staff comments which can be stored in the knowledge base and then used in objective functions to improve the quality of current and future schedules.

A formal specification of the problem has been produced from extensive research of timetabling systems. This makes up the bulk of the requirements specification, which will be completed by May 1995. The project has kept in mind the need for integration with data available from the MAC initiative and will be addressing this issue in detail once the requirements specification is complete. 

The design of the timetabling system is also well underway. The system will be implemented in C++ for its power and elegance, and a graphical user interface will be constructed in MicroSoft Windows.

We have developed two prototype timetabling algorithms based on powerful hybrid genetic algorithm techniques. Initial tests have been performed using real data from the University of Nottingham, involving around 800 exams, 8000 students, and 34000 enrolments. Both approaches have been found to be successful on this problem. The first uses a heuristic crossover as the main operator, the second is a combination of both light and heavy mutation followed by hill-climbing. We hope to unify these approaches to produce a single, even more powerful, hybrid algorithm.

We are utilising the internet to its full as an information resource. We have set up an e-mailgroup for automated timetabling, with over 160 subscribers in 27 countries. This has been used to exchange information about timetabling, including setting up standard test data sites. We intend to use this data in the testing phase. Information about the project is available via the World-Wide Web.

We are also involved, along with Edinburgh University and Napier University, in organising a major conference on automated timetabling, entitled "The 1st International Conference on the Practice and Theory of Automated Timetabling". This will be held at Napier university, Edinburgh 29th August - 1st September 1995. 

At the start of the project we designed an automated timetabling questionnaire which was sent to the registrar of every university in the UK. We have had a very good response to this and expect to publish a summary and analysis at the conference in Edinburgh. Several of the respondants have also offered further assistance and we hope to utilise this at a later stage in the project. 
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Courses in body structure for medical/dental/biology students have increasingly been hampered by technical problems related to cadaver dissection and by the shortage of anatomically skilled staff.  Preclinical medical courses are already overcrowded, but developments in imaging techniques require increasing anatomical knowledge of clinicians.

This project involves a collaboration with the Institute of Mathematics and Computer Science as applied to Medicine, in Hamburg, Germany, and its Director, Prof KH Hoehne, to develop knowledge-based educational/research and diagnostic applications built around the VOXEL-MAN 3D interactive atlas of the human body developed in Hamburg. This uses an MRI data set to produce, as three-dimensional graphics images, views of parts of the human body, which can then be "dissected" electronically in much the same way that a real body can be dissected, to reveal deeper structures. Its advantage compared with the real body is that a knowledge base can be added to each voxel, and is then immediately available to the user. DEC alpha AXP workstations and other computing and archiving facilities were bought and VOXEL-MAN/brain installed in March. This allowed preliminary evaluations, but the major work started in November 1994 when an appropriately qualified (in anatomy and computers) postdoctoral research assistant was secured for the project.  We have since completed a much more detailed evaluation of the current version of the VOXEL-MAN brain atlas. It appears to be a truly intuitive system for understanding the three-dimensional structure and the functional connections in the brain. The graphical techniques underlying the atlas are extremely powerful and result in rendered 3D imagesof high quality; however, even with the power computation employed, the production of these images is relatively slow for student use, and many of the structures which would be needed for an educational package on the brain are not resolvable. Its big advantage is that, as non-invasive imaging becomes a more and more important tool in clinical diagnosis, teaching applications using such imaging can provide students with an opportunity to understand and interpret MRI data and extrapolate such data into the third dimension We have produced a complete hierarchical knowledge base of the structures defined in the VOXEL- MAN / brain atlas. This includes structures found by us to be missing from or undefined in the current data set, and which would severely limit its use in neuroanatomy education. We have also produced textual descriptions of the major anatomical structures; these are being installed in the atlas in Hamburg, and will be sent to us in an updated complete package in the near future. Currently, we are working on transferring the knowledge base to a hypertext format. This will provide a simple interface to the knowledge base and allow the use of mutlimedia teaching aids within and in parallel with VOXEL-MAN. With some development VOXEL-MAN could also be used as a research tool and aid to diagnosis. Images from the current verion of V- M will be evaluated through its use in lectures, as aids to dissection, and for multimedia teaching packages for medical undergraduates and postgraduates in the Department of Human Anatomy, Oxford.  The current MRI-based data-set is adequate for studies of gross structures such as the cerebral cortex and basal ganglia, but cannot provide detailed examination of the deep structure of the diencephalon, mesencephalon or hindbrain. We will collaborate with Hamburg to produce a more detailed and complete brain atlas as well as extending the atlas to include other parts of the body. For this, the "visible human" data set from the USA may well be employed.  Links have been established with the MRI group in Oxford for collection of other data sets, including those needed to provide dynamic images of joint movement. 
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We propose to develop a prototype implementation of a parallel computing facility that can be implemented in most University Departments.  It is based on combining existing computing resources, and the design will be guided by the requirements of a representative sample of University Departments.  The approach will not only introduce students and staff to the use of a key technology but, by improving the use of existing equipment, will provide more powerful computing facilities to aid research and teaching.

The aim of this project is to train a new generation of programmers (application developers) to think in parallel terms by persuading academic staff and students that there are tools and techniques already available to enable them to start parallel programming now and make rapid progress.  This aim is being achieved by enabling university departments to capitalise on existing equipment, typically networked workstations, to build more powerful computing facilities.  This also allows researchers to make the most of centralised / national / international computing facilities by improving the level of preparation that can be done "at home".  The main techniques to  be taught are cost modelling and programming using Bulk Synchronous Parallel (BSP) model.  As has already been demonstrated in large scale industrial applications which have been developed or parallelised in the Parallel Applications Centre, BSP provides the means for moving the same code from a single workstation, to a cluster of workstations and to massively parallel processors.

The project set out to work with departments of the University of Oxford, preparatory to seeking collaborations with university departments elsewhere.  Contacts in Earth Sciences, Physiology, and Materials at Oxford have tried the technique with good results.  Contacts made with other groups located at symposia organised in the Oxford University Computing Laboratory are also being pursued.  While working with individuals from each department was very rewarding and enabled us to identify user needs and formulate approaches, we now need to raise the profile of this work and believe this can best be done by organising formal courses which will lead to the publication of course notes and other guidance materials.  We are currently seeking support to carry this work forward.
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This project involves the production of a visual database to extend the scope of building science teaching in the classroom.  Wide area networking will be used to examine the full potential of photographic image interactively across large distances.  This requires the collaboration of two leading institutions in the area of the built environment in the specification, image collation and evaluation of the system.  The innovative use of 'surrogate travel' is proposed as a means of structuring the image database.

During the first year virtual walthroughs of two buildings were created.  The Department of Construction Management at Reading, and of the building of Theale Service Station on the M4.

The Dynamic Building Archive is now entering the project's second year of development, and ongoing funding allows us to incorporate new features into the prototype system. These include 

•	streamlining of filming methods and image authoring to enable rapid production of photographic building models; 

•	dissemination of the Dynamic Building Archive walkthrough system to Higher Education Establishments via ftp; and 

•	translation to an X-graphics standard enabling use of the system on alternative hardware. 

Further buildings are being photographed for the archive, including: 

•	A multi-tenant office development in Reading (Apex Plaza) 

•	An unoccupied shell and core office development in Broadgate 

•	A hospital facility

Interest is being shown at other institutions, but as we wish to convincingly demonstrate this as an alternative concept for teaching/site visits the prototype has not yet been released beyond Reading and Imperial sites. The walkthrough software we expect to make available during April 1995 on ftp servers at Reading and Imperial; this will be publicised through the relevant organisations: CTI Support Services; British Universities Film and Video Council; Higher Education National Software Archive, etc. 

We also intend to offer alternative dissemination paths, including information about the system and a proxy simulation on the World Wide Web. 
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A software tool will be developed to assist in the construction of parallel programs for heterogeneous processors.  This should allow the UK to take advantage of networked workstation clusters forecast to achieve teraflop systems in the USA by 1995.  PVM (Parallel Virtual Machine) has been chosen as the lower level implementation because it guarantees a widespread open system platform already well established in the USA.  The programming tool will support a number of parallel paradigms derived from observation of computationally intensive applications.  A reliable multicast protocol will be installed as part of PVM to enhance communications performance, leading finally to the firm establishment of a number of application demonstrators, drawn from both scientific and commercial sources will be used to validate the methodology as well as providing data on the resulting performance of the networked cluster.  Finally wide area extensions are to be considered, such as operation over JANET (or SuperJANET) to facilitate multi-site operation.

The overall objective of the project is to make cluster computing reliable and more accessible to a wider community of application programmers. This will be accomplished by taking PVM and MPI as base environments and adding to their basic functionality. They are both relatively low-level interfaces with a large number of functions. An analysis of parallel algorithms suggests a higher level interface encapsulating the common parallel paradigms will allow the application developer to concentrate on the partitioning of the problem rather than on synchronisation and other low-level issues. 

The first requirement was to create a stable cluster computing environment. The PVM environment is updated with each new release and a powerful support and management toolset has been added. The project has also taken account of recent developments in MPI, and two prototype systems (Unify & LAM) are currently in use to act as an alternative end-user target system to PVM. A fruitful relationship has been established with the Chemistry department at Reading that has enhanced the number of exemplars used to test the development system in addition to the existing test suites. Other departments have indicated their willingness to participate by also providing exemplars. Good progress have been made on other initial objectives. PVM has been ported onto the Meiko CS1 system and interest has been showed by QMW's Engineering Department as well other European parties in Portugal and Italy. The formulation of a design methodology to yield user code from interface specifications is well advanced. Compiling techniques will be used to generate the necessary support procedures for distributing tasks. This should make entry difficulties to parallel computing on clusters significantly less. It is expected that a wider community will be able to exploit clusters for prototyping parallel applications for subsequent execution on HPC centre machines, production work where the characteristics of the calculation are suitable and giving experience of parallel programming to postgraduates and undergraduates students. 
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The aim of this project proposal is to provide remote access via the SuperJANET network to a robotics laboratory in the University of Reading as a resource to support advanced teaching and project work in Robotics and Artificial Intelligence in HE institutions.

Specifically, SuperJANET will provide the high bandwidth required for remote viewing of the laboratory and advanced multimedia workstations will all the display of video, image and graphics interfaces to the laboratory controls and sensors.

The project will use existing laboratory facilities, including mobile robots, sensor systems and an active vision head developed within the School of Engineering and Information Sciences under the project SWARM (School-Wide Autonomous Robotic Mobiles), and will involve collaboration between the Deportment of Computer Science at the University of Reading and the Department of Engineering at the University of Nottingham.

The integration of a number of systems, including a mobile robotic base, sonar sensors, an active vision head, a set of three video sources on pan/tilt mounts for viewing the robotics laboratory, and a robot arm is just being completed. Users remotely accessing the facilities will be able to control the robot arm, video sources, and the mobile robot with the vision head and sonar sensors onboard. A message passing network infrastructure to link these resources together is also being constructed, offering the ability to set up multimedia interfaces for carrying out robotics experiments across the network.

Some of the resources are being used at the University of Reading to support a final year project involving remote access to the camera heads to grab images, carry out image processing and control the zoom/focus settings of the camera. The immediate value that the project will have on higher education is the provision to a large number of users of robotics facilities that they would not otherwise have access to.

From the end of April 1995 NETROLAB will be participating in an exhibit at the Science Museum in London called the Information Superhighway. Visitors to the exhibit will be able to access NETROLAB to carry out simple experiments. This will provide an excellent opportunity to investigate the impact of NETROLAB on a large body of users.
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The high speed networks both within and between most HEIs are a major resource for the UK academic community.  Such systems often consist of loosely coupled clusters of low-cost, high-power workstations.  We propose to provide an advanced distributed systems service that will facilitate the routine exploitation of multiple computers as a combined computational resource.  We specifically target popular Unix workstations of the type now found in abundance at most HEIs.  The service will be based on an open systems coherence mechanism, called WARP, that will enable the harnessing of distributed computing resources both on site and across SuperJANET.  In particular, WARP incorporates an advanced architecture and would allow undergraduates to experiment with the construction of real distributed applications, and focus on the logic of a problem rather than fight the operating system.

The project has progressed on two main fronts: technical and educational. 

Technical:

The implementation of Warp has progressed to a Unix based, C API, version of the kernel. This has two interesting features of importance to the utilisation of idle workstations: (a) it can use any workstation on the network as either a computation server or a page server, thereby treating a whole group of workstations as a "global virtual machine"; and (b) it is exploiting multicast at the design level as a medium for both synchronisation and stabilisation.

In order to support the distribution and migration of Warp computations, we have developed a distributed load meter that gathers load information from around the network. The load meter has been running for some weeks over JANET as well as our LAN.

Educational:

A prototype implementation of the Warp kernel (Warp-2.1), with a Tcl API, has been in place for some time. We have written some simple tutorial applications over this version. These have been linked to visual interfaces which will make them particularly useful in teaching the use of transactions as a distributed programming technique. Traditionally transactional programming has been neglected in favour of message passing and shared memory techniques.

The complete tutorial package is now available as a release (see the WWW page), and will be used for local undergraduate teaching from October 1995. 

We have also developed a geographical browser. This arose from the perceived desirability of giving a visual interactive interface to the distributed load monitor, but it is a generic tool which can be linked to a variety of information servers, for example an on-line version of the JISC/NTI project directory.

The use of multicast across JANET and map-based interfaces has involved informal contact with two other NTI projects: the EMMA project at UCL and the GeoData project at Edinburgh.
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Kodak Photo-CD will change the way that photographic quality images  are stored and transmitted between educational institutions in the  near future.  This project will create a national image database of  dental images which will be accessible by academic staff and students  throughout the higher education system using WWW.  It will examine  cost effective strategies for incorporating high quality images into  courseware through evaluated examples.  This project will provide  long term benefits by training academic staff to make effective use  of image rich multimedia courseware. 

The project has been running for just under 6 months now. The World Wide Web (WWW) site has been established, with several of the planned resources set up. These are all very much in the early stages of development. The image library has been set up with approximately 100 images, to give an indication of what we are hoping to achieve. Progress on this has been deliberately slow to allow for the information systems to collect the necessary data to be set up and thoroughly tested. These are now in place and the image library will expand rapidly in the near future. 

Two main reports on educational technology relating to the project have been converted to HTML and added to the WWW site. There is also an annotated list of dental resources available on WWW, together with associated information about the development of the DERWeb Project.

The project has recently been extensively publicised via the Internet and press releases to all UK dental schools and other dental organisations. Two articles relating to the project are currently being written, with a view for submission within the next month.

By increasing the awareness of the WWW site, the project and the ideas behind it have been well received and are beginning to change ideas within dental schools. We will also be attending the CAL in Dentistry meeting down in Bristol in March, with a view to promoting the project, specifically the use of the image library for the developers of CAL material.
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It is widely recognised that Universities must provide better systems for helping an increasing number of students to cope with the increasing pressures upon them.  To be effective and accessible this support must be integrated within the mainstream of the information management and dissemination structures of the institute.  An appropriate and timely use of new technology is to merge Hypermedia Information Systems technology with Intelligent Knowledge Based Systems techniques to provide a prototype computer based Counselling Information Support System.

This project has been developed to help personal tutors and counsellors to respond effectively to the increased need for guidance and support of students with emotional and practical problems. An interactive computerised information system has been tested out amongst undergraduates, prospective undergraduates and members of staff at the University of Sheffield and has  led to the establishment of a sound helping framework which users can access easily. The Macintosh based program helps the student construct a strategy to manage a difficulty or provides a guide to resources they may use to seek further help. This multimedia system is designed to minimise the user's anxiety and maximise problem-solving capacity while being pleasurable to use.

The system has been reimplemented in Macromedia's Director TM, a dual-platform delivery tool and includes improvements highlighted during the evaluation phase. Specific information, on support service contact-points, is held external to the system as text files. This allows for easy modification and updating of information by universities. Conversion of the Macintosh version to IBM PC format will take place in March '95.

The prototype is also being piloted in two other universities. There will be a final version of the information system for use on networks and individual PCs in other universities by the end of 1995.
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HE establishments have clusters of UNIX workstations that are switched on for 24 hours per day, but are almost unused overnight often due to lack of appropriate systems software to distribute and manage batch work.  Software is available both commercially and in the public domain to perform the task (like NQS and DQS and others).  This project will:

•	implement and evaluate commercial and public domain distributed batch systems and in particular NQS and DQS.

•	provide a report, comparing the systems' utility

•	provide support on implementation, configuration and use through the setting up and monitoring of a list on Mailbase.

•	provide a training course on selected systems at which the systems will be described and information on implementation and configuration will be given.

•	provide packaged releases for popular systems

•	provide simple end user documentation on selected systems (to augment the inevitably terse manual pages)

A survey of UK HE sites has been conducted, and an evaluation of existing distributed batch systems has been published. Support for batch systems (via Mailbase electronic mailing lists) has been running since one month into the project, and has gained a reputation for quality. Support to assist new installations via SuperJANET is in place, and we are actively looking for sites to take up this offer. All our documentation, reports, papers, etc, are available via the WWW, and are automatically updated daily.

In addition, work is underway to produce publicly-available standards on the way batch processing systems communicate over the Internet, to ensure future migration paths of our user base; development of a next generation batch processing system to meet stated UK HE needs is progressing well; continued effort is going into publicity to raise the profile of the products of this project.
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The University of Southampton HPC Training and Education (T&E) Centre has been operating for approximately one year. In that time it has been supplying three main services; Outreach, T&E and Support, to a region covering the South and Southwest of England. 

Outreach

Under its Outreach programme the Centre has visited eight of the thirty HEIs in its region and will be visiting a further four within the next two months. These visits are used to introduce HPC, familiarise the recipients about the benefits of HPC, and encourage lasting collaborations between the Institution and the Centre in all aspects of HPC from training through to support for user applications. The Centre has built up an extensive database of organisations and individuals interested in HPC, it uses this database to publicise events and disseminate information.

As part of the Centre's Outreach programme a WWW server has been set up. The server is used to disseminate all types of Centre and HPC-related information, it is also linked into the WWW servers run by the other T&E sites. It is a general policy of the Centre that all reports, user guides, course material, examples and other useful information be made available via the WWW.

The Centre has an annual regional open day, the last one was in May '94. The Centre also produces an annual directory of HPC projects being undertaken within its region.

Training and Education

The Centre provides a range of training events to satisfy its regional HPC community, ranging from those that help aid the understanding and familiarisation of HPC through to more advanced courses which deal with specific HPC tools and utilities. Training also includes enabling courses, such as understanding Unix and AVS. The material for the courses are multi-sourced and tailored locally to suit our needs. 

Support

The Centre supports local and regional users on a number of HPC platforms. The facilities range from Transputers to state-of-the-art systems such as the Meiko CS2 and IBM SP2. Presently we are supporting users from a number of regional sites, including; Bath, QMW, Reading, Portsmouth, Sussex, and Southampton Institute. The support involves getting the users started on a system, providing documentation and user guides and then answering questions via email or the telephone. The Centre also provides assistance at regional sites; for example we have been helping the Mathematics Department at Portsmouth University set up, maintain and run PVM on a cluster of workstations. 

National Collaboration.

The Centre works closely with the other JISC-NTI T&E sites to develop course syllabuses and feed back information about the course material produced. The Centre set up and ran the JISC-NTI annual two day cluster workshop in December '94.
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This project builds on existing JISC funding for the development of the Microcosm hypermedia system for the HE community, and is in two parts.  The first part is for a series of one day workshops covering the use of Microcosm, and the open, resource-based learning philosophy that it encompasses.  In the second year residential training courses will be delivered aimed specifically at providing a small number of people with more in-depth knowledge and awareness of the potential of both Microcosm and the philosophy which lies behind it.

The one-day workshops will be delivered at eight HE establishments throughout the UK by members of the Microcosm team who have personal experience of developing resource-based learning materials.  These workshops will contrast resource-based learning methods with more traditional CAL practices, and then demonstrate how Microcosm can be used to deliver educational resources.

The residential training sessions will be delivered at different HE establishments throughout the UK.  They will cover in detail the full range of facilities available in Microcosm, and will focus on the practical experience of producing a small resource base.

This award was made in order to subsidise a series of workshops on the use of Microcosm. Microcosm is an open hypermedia system which lends itself to the rapid authoring and development of large multimedia resource databases. These workshops introduce participants to the Microcosm approach to producing learning materials, which is fundamentally different to most authoring systems, in that the collection and description of digital resources, the specification of the relationships between the materials, and the specification of the run time user interface are all separate and independent processes. The development of the Microcosm system has been in part funded by JISC, and a CHEST agreement has been negotiated to make site licences available to UK HE institutions, at considerably reduced prices. 

Two types of workshops were planned. Initially, a set of eight one day workshops has been delivered, at Herriot-Watt, City, Queens University Belfast, Leeds (twice), Glamorgan, Plymouth, and Coventry Universities. These workshops were an introduction to the ideas embedded in the Microcosm approach. They were aimed at an audience of 24, but most have been oversubscribed, so these workshops have reached more than 200 people including representatives from most of the universities in the UK. A second set of longer residential workshops is planned for delivery during 1995. These workshops will be "hands-on" and are aimed at those who are actually using, or intending to use Microcosm. They will be limited to around 10 participants.
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High Performance Fortran (HPF) is the new language standard for developing Scientific programs to run on distributed memory supercomputers.  It consists of a set of extensions to Fortran 90.  We propose to develop a portable HPF translation system which would be made freely available to HE establishments.

Building upon expertise from the University’s Department of Electronics and Computer Science, where research on HPF and precursor systems has been pursued for several years, we can credibly produce a prototype system within the academic year 93/94.  Follow-on funding would allow the prototype to be developed to near product standard, and subsequently improved and maintained.

The HPF translation system is collaborative project being funded by EPSRC and JISC-NTI. The translation system consists of an HPF translator and runtime library and will convert full subset HPF to distributed Fortran 90 with MPI message passing calls. The translator was first demonstrated to NAG Ltd in February '95. A beta test version will be released in mid March '95, this will be distributed to all six JISC-NTI T&E Centres, NAG Ltd and to Geoffrey Fox's NPAC in the USA. A preliminary agreement has been reached with NAG Ltd for them to distribute the translation system with their Fortran 90 compiler, they have also agreed to help produce user documentation and manuals. The full release of the translation system will be in August '95 with a first revision being made in December '95.
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This proposal is based on the Vision of a Scholar's Workstation, which would support the personal productivity, interpersonal communication and information access needs of academic staff via a single, consistent and intuitive user interface, irrespective of whether service was being provided on the desktop, on a campus server, or across the national or international network, and whether the results were being displayed on a Personal Computer, an Apple Mac, or a UNIX workstation.  Topics related to the project include national data centre collaboration, distributed computing, multimedia, and the application of advanced network navigation tools.  The project will implement the Scholar's Workstation for a sample of end-users, measure productivity gains and facilitate managed transfer to other HE institutions.

The Scholar's Workstation Project is now mid-way through its trial user period and is progressing on schedule. A comprehensive GUI system has been developed using World Wide Web technology, enabling the project to provide a cross-platform solution with a consistent interface on all platforms and one common server. Links have been provided from the server to a wide variety of information sources, including an extensive list of Online Public Access library Catalogues from around the world and Information Gateways such as BIDS, NISS, ECHO and CORDIS.

An integrated application launch pad has been built into the system which allows users to launch commonly used applications from within the Scholar's Workstation environment. The launch pad can be configured for each platform and user, enabling them to launch the application of their choice. Current applications which can be activated from the interface include Word processing, Spreadsheets, a Bibliographic reference manager, the British Libraries OPAC client and Networked CD-ROM access software. 

Feedback from users of the system has been encouraging. A number of users have indicated that they have found the improved information access facilities invaluable - in one case a user noted that the system had completely changed the way they went about searching for information. 

The Scholar's Workstation Project is currently focusing attention on the automated document delivery process. The project aims to allow researcher's to request documents from their desktop and receive them either electronically or by mail with minimal delay. Initial progess on this topic indicates that the technology required to implement this process is available and that it should integrate well with the approach of the Scholar's Workstation project.
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A large range of resources is now available to students and researchers for generation and analysis of language. The proposal aims to create an environment in which the following kinds of resources can be accessed and combined via a single interface: 

•	Linguistics teaching and research tools

•	information (bulletin boards, databases, 

•	email, library catalogues)

•	Large scale data resources on CD-ROM  (e.g. linguistic corpora)

•	Courseware specific to courses and institutions

•	Texts and other resources created by the user

•	Guidance on the use of the system itself

The priorities of the project are twofold: 

1	The design of a prototype system, featuring  illustrative samples of each type of resource

2	Provision both in design and documentation for integration of new tools and resources, including where possible the incorporation of additional media (e.g. video) to allow easy customisation of the system for different requirements within and outside linguistic study

The Linguists' Workbench is a set of tools and resources developed for teaching and learning linguistics on the Macintosh. The project is just entering its second year, and will run until the end of April 1996. 

The software runs on a mid-range networked Macintosh, and consists of a combination of publicly-available network tools and specialized tools for linguistic study, both produced in-house and elsewhere. The project has also produced a Directory of Software, which will shortly be available on-line as part of the package itself. Currently, we have one tool that has been produced specifically for the project: Phrase-Structure Grammar Builder, which allows students to write and test grammars and to view the alternative phrase markers that the grammar generates. From May 1995 onwards, we will be redesigning the interface to add to the range of facilities tutors are able to exploit, and producing two further linguistics tools. In addition, the World Wide Web resources that belong to the project and other network resources are constantly being developed and updated. 

Students at the University of Stirling are currently using the software, and dissemination to other sites is under way alongside further development. 
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The Centre for training and education at Cardiff is a collaboration involving departments in regional HEIs. Current partners are the  University of Wales college of Cardiff, University College Swansea,  Cardiff Institute of Higher Education, the University of Glamorgan and Gwent College of Higher Education.

In collaboration with other HPC Centres and under national coordination, the Centre provides training services in the South Wales and South West Midlands region, to both UK HEIs and industry. The Centre provides general support and consultancy on HPC and will seek to build up existing  specialisms in algorithms and paradigms and in scientific and engineering applications. The Centre is based on experience in regional training services gained under earlier programmes, and it is intended to take an interest in the development and adaptation of materials suitable for modular MSc work and in the use of video networks for delivery.

A short-term, ad hoc study for JISC/NTSC is being undertaken which will report on and evaluate the current use of the University of Wales video network, and similar networks, for specialist teaching.

Outreach:  

To date the centre has delivered two outreach talks, each geared to its audience (one general, one on MPI and HPF). A third to IT/Business students at a local HEI is coming up.

Training and Education:  

So far 3 courses have been given, one of which is undergoing conversion for the WWW. Courses on Fortran 90 for HE users are currently running; Also a Fortran 90 course will be offered outside of HE this Easter. It is hoped a course on Visualisation, in collaboration with Manchester, will be offered shortly. 

The following course material has been given once and is now being enhanced before being offered more widely to the HE community: 

•	An Introduction to Fortran 90 (for inexperienced/non-programmers). 

•	An Introduction to MPI and Parallel Genetic Algorithms. 

Support:  

Support activities for the Centre fall into two broad areas: 

•	Providing advice and information on topics relevant to HPC users and potential users, typically via email or phone. The Centre provides a pointer to potential answer(s) which the user is left to follow up.

•	Assistance in obtaining, installing, configuring and using public domain software. To date this has happened once and has started a research group using MPI on a workstation cluster. 
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